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Health Assessment - 14% 


> Assessment in the field of strength and conditioning means appraisal 


e Diagnostic tests can help a fitness professional identify problems before training 


> Review client records before each session 
e Be prepared and organized 
e Each training session should be customized to the individual 
e Understand which movements or skills might be impacted because of an ailment/limitation 


e Maximize performance and minimize injury 


> Document findings from the session 
e Refer to a specialist if outside of your scope of practice 
O Physical therapist, rehabilitation specialist, etc. 


e Data from movement and postural assessments is for determining if mobility and stability are within standard 


guidelines for continuing training 
e Provides baseline data to compare to throughout training 


e Need the data to be able to develop individualized program 


> Conduct Health Assessments prior to exercise participation 


e Screen, test and assessment can all be used interchangeably = tools used for either measuring an individual skill 


or mastery or to evaluate a participant’s biometrics (blood pressure, body weight, body fat, etc.) 
e Training must be individualized for each client 
O Training regimen should not be designed without proper assessments 
e Basic Health Screening 
O Fitness History 
¢ Medical Clearance (basic data screening) 
— Medical release form from a participant’s physician 
— Any other data that explains past injuries or limitations 
O Resting Heart Rate (RHR) 
O Blood Pressure (BP) 
O Weight (kilos or pounds) 
O Girth (optional) 
O Body Composition (optional) 
e Basic Fitness Assessment 
O Flexibility Tests/Assessments 


+ Sit and reach 
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O Strength Assessments 
+ Upper Body 
— Push-up test, squat, bench press 
+ Lower Body 
+ Core (trunk) 
— situp/crunch test 
— 3 min plank 
O Cardiovascular Assessments (Tests) 
+ Anaerobic 
+ Aerobic 
— Aerobic capacity: walk test, run test, stationary bike test for time 
— Aerobic power: VO2 max test 
v Maximum oxygen consumption and lactate threshold 
e Skills assessment 
O Movement specific to sport or activity 
+ Agility 
+ Balance 
¢ Coordination 
+ Speed 
+ Power 


+ Reaction Time 


> Postural assessment 


e Posture: relative arrangement of the parts of the body 


O Good posture: state of muscular and skeletal balance. The muscles will function most efficiently and at the 


optimum positions. 


+ Ideal posture (neutral alignment): position of the body at any moment in time with the least risk for 


injury or joint dysfunction 
— Symmetry on the right and left side of the body 
— Spine has a natural “S” shape from the side 
— Pelvis is neutral 
— Feet, knees, and hips should be pointed straight ahead 
+ Postural control: individual’s ability to maintain control over their posture 
+ Poor posture: faulty relationship of the various parts of the body 
¢ Static posture: standing posture 


— Static posture assessment 
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v Have client stand in a relaxed position 
v Four viewpoints: anterior, lateral left view, lateral right view and posterior 
© Anterior Posture Examination Checklist 


+ Plumb line bisects body in left and right halves 


+ 


Plumb line runs between the eyes and the center of the nose, mouth, chin, 
jugular notch, sternum and navel; runs equidistant between the right and left 
foot 


+ Left and right halves of the body are mirror images of each other 
+ Arms rest at the sides of the body 
+ Hands are along the sides of the hips 
+ Patellae face anteriorly 
+ Knees straight and equidistant from the plumb line 
+ Toes pointed either forward or slightly laterally 
Ear lobes are level 
+ Acromion processes are even 
+ Axillary folds are even 
+ Lower rib margins are level 
¢ Iliac crests are level 
+ Patellae are same height 
¢ Tibial tuberosities are even 
+ Medial malleoli are level 
+ Muscle definition is symmetrical throughout 
© Lateral Posture Examination Checklist 


+ Plumb line runs through the middle of the ear’s auditory meatus, the bodies of 
the cervical spine, the acromion process, the mid thoracic area and the greater 
trochanter 


+ Plumb line runs slightly posterior to the patella and anterior to the lateral 


malleolus 


+ Anterior superior iliac spine (ASIS) and posterior superior iliac spine (PSIS) are 


close to level with each other 
+ Leg is perpendicular to the foot 
+ Hands are slightly forward from the elbow and beside the thigh 


+ Chin is parallel to the floor 
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© Posterior Posture Examination Checklist 


+ Plumb line bisects the head and all spinous processes from the cervical through 
the lumbar spine 


+ Left and right halves are mirror images of each other 
+ Ear lobes are level 
+ Shoulder heights are level (dominant may be slightly lower) 
+ Axillary folds are even 
+ Inferior angles of scapula are level 
+ Vertebral scapular borders are equidistant and 5 cm (about 2 in.) from spine 
+ Scapulae rest on ribs between T2 and T7 
¢ Iliac crests are level 
+ Popliteal fossa are same height 
+ Arms rest comfortably at sides with hands along sides of thighs 
+ Achilles tendons are perpendicular to floor 
+ Medial malleoli are level 
+ Two toes are visible laterally to each leg 
v Make note of gross abnormalities from: 
© Head/Neck (Cervical Spine) 
© Shoulders (Glenohumeral Joints) 
© Shoulder Blades (Scapulae) 
© Middle and Lower Spine (Thoracic and Lumbar Vertebrae) 
© Hips (Acetabulofemoral Joints) 
© Knees (Patellofemoral/Tibiofemoral Joints) 
© Ankles (Talocrural Joints) 
v Some imbalances can appear by 
© Uneven shoulders 
© Anterior/posterior pelvic tilt 
© Palms facing inward rather than forward 
e Assessing muscle health 
O Principles of alignment, joints, and muscles 
+ Poor alignment = extra stress on muscles, bones and joints 
+ Joint positions indicate where a muscle is long or short 
+ Short muscles = the origin and insertion are closer together 
+ Muscle weakness allows separation of the origin and insertion of the muscle 
+ Adaptive shortening can develop in muscles that remain in a shortened condition 


+ Stretch weakness can occur in one-joint muscles that remain in an elongated position 
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e Common muscle imbalances and related postures 


O Kyphosis-Lordosis (Upper Cross and Lower Cross Syndrome) 


+ Deviations 


Anterior pelvic tilt 

Hip joint flexion 

Thoracic spine: increased flexion (kyphosis) 
Lumbar spine: hyperextended (lordosis) 
Slight plantar flexion 

Hyperextended knees 

Abducted scapula 

Head in front of the body 


+ Shortened muscles (facilitated): need to be stretched 


+ Lengthened muscles (inhibited): need to be strengthened 


Neck extensors 

Upper trapezius 
Sternocleidomastoid 
Pectoralis major and minor 
Lumbar erector spinae 

Hip flexors 

Tensor fascia latae 

Rectus femoris 


Gastrocnemius 


Deep neck flexors 

Lower and middle trapezius 
Rhomboids 

Serratus anterior 

Rectus abdominis 

Gluteus maximus 

Gluteus medius 

The vasti group 


Anterior tibialis 


O Flat Back posture 


+ Deviations 


Posterior pelvic tilt 


Head forward 
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— Cervical spine: slightly extended 
— Thoracic spine: upper part, increased flexion; lower part is straight. 
— Lumbar spine: straight (flexed) 
— Extended hip joints 
— Extended knees joints 
— Plantar flexion 
+ Shortened muscles (facilitated): need to be stretched 
— Hamstrings 
— Abdominals 
+ Lengthened muscles (inhibited): need to be strengthened 
— One-joint hip flexors 
— Possibly the glutes 
O Sway back posture 
+ Deviations 
— Posterior pelvic tilt 
— Head forward 
— Thoracic spine: increased curvature 
— Hyperextended hips 
— Hyperextended knees 
+ Shortened muscles (facilitated): need to be stretched 
— Hamstrings 
— Upper fibers of the internal oblique 
— Neck extensor 
+ Lengthened muscles (inhibited): need to be strengthened 
— One-joint hip flexors 
— External oblique 
— Upper back extensors and neck flexors 
O Handedness 
+ Imbalance between the right and left side of the body 
— Right handed clients: right shoulder lower and right hip higher 
— Left handed clients: left shoulder lower and left hip higher 
O Forward head 
+ Hyperextension of cervical joint 
+ Shortened muscles: cervical extensors, upper traps and levator 


+ Lengthened muscles: cervical spine flexors 
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O Protracted shoulder girdle (forward shoulders) 
+ Scapulae abducted and (usually) elevated 


+ Shortened muscles: serratus anterior, pectoralis major, anterior deltoids, subscapularis, pectoralis 


minor, upper trapezius 
+ Lengthened muscles: middle & lower trapezius, rhomboids and thoracic spinal extensors 
O Anterior Pelvic Tilt 
¢ Lumbar hyperextension, hip joint flexion 
+ Shortened muscles: low back, erector spinae, hip flexors 
+ Lengthened muscles: abdominals, hip extensors 
O Posterior Pelvic Tilt 
+ Lumbar spine flexion, hip joint extension. Tight hamstrings can contribute to low back pain. 
+ Shortened muscles: anterior abdominals, hip extensors. 
+ Lengthened muscles: Low back erector spinae, hip flexors (one joint). 
O Ankle pronation (rolls in) 
+ Foot eversion 
+ Shortened muscles: peroneals and toe extensors 
+ Lengthened muscles: tibialis posterior and long toe flexors 
O Genu Varum (Bowlegs) 
+ Center of the knee joint is lateral to the mechanical axis 
O Genu Valgum (Knock-Knees) 
+ Center of the knee joint is medial to the mechanical axis 


e These assessments can provide some insight as to where to begin the training regimen 


> Range of motion assessment 
e Assess efficiency of movement, posture, and balance 
O Needs assessment 
+ Assess the client’s basic movement patterns compared to normal human movement patterns 
— Movement patterns: sequential segmental movements 
+ Assess the client’s sport specific movement patterns 


— Movement analysis: assess movement patterns in both the body and limbs 


Physiological analysis: assess strength, power, hypertrophy and muscular endurance 


Injury analysis: assess common sites for injury 


Will also need to understand the athlete’s conditioning level, training background, technique 


and intensity 
+ How to assess movement and create efficient and effective movement patterns 
— Analyze: individual’s fundamental movement patterns 


v Identify postural asymmetries: Irregularities, lopsidedness, unevenness and disproportionality 
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— Optimize: technique of all movements within the training program 
— Maximize: overall performance/effectiveness of the program 
— Minimize: the risk of injury 
+ To create effective movement: 
— Understand the basic biomechanics of basic technique, physiology and motor learning 
v Technique is sometimes an overlooked aspect of strength training. 
— Vary the technique for each individual (based on body structure, goals, etc.) 
— Standard anatomical analysis 
v Divide into temporal phases (phases of time) 
© Phases: Preparation, execution, recovery 
v Identify joints involved in movement 
v Identify muscle action 
v Identify when rapidly speeding up or slowing down of joint motions occur 
v Identify extreme joint ranges of motion 
+ Types of movement analysis 
— Quantitative analysis 
v Described with numbers 
v Examples: measurements using tape measures, stop watches, weight measurement, etc. 
v How to quantitatively analyze movement (DOEI) 
© D- Describe ideal technique 
© O- Observe the client performing the technique 
© E- Evaluate 
© l- Instruct 
— Qualitative analysis 
v Described using the senses of the observer 
v Most commonly used analysis 
vy Examples: observing stronger, faster, longer, harder, etc. 
+ Movement analysis collection example 
— Determine overall necessity of training 
v Increase upper body pushing strength 
— Determine type of activities for training: 
v Barbell bench press 


— Determine what body systems/links/muscles and type of strength related to activities are to 
be trained 


v shoulder girdle, pectoralis major, front deltoid, triceps, maximum/absolute strength, 
strength-speed, rfd/impulse 
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What is the movement/motion 
v Horizontal flexion & extension/transverse adduction/abduction 
What is the plane of movement/motion 
v Mostly transverse plane going into sagittal 
What is the axis of rotation 
v Shoulder and elbow joints — mostly longitudinal 
What is the active/passive ROM at all joints involved 
v Active ROM: Shoulder Joint (SJ) 45-55/elbow 90-10 Acromioclavicular (AC) 
What is the skill (motion applied to a specific activity) 
vV Skill- bench press (pushing motion) 
Discrete vs non-discrete 
v Discrete 
Closed vs open 
y Closed 
What is the variation of the fundamental skill? 
v Barbell wide grip variation 
What/where are the forces 
v Line of force: gravity is straight down 
v External forces — gravity (straight down) 
v Internal forces — pec major, front delt, triceps 
What systems are being stressed 
v Shoulder girdle 
What are the primary and secondary movers and stabilizers 
v Primary movers: sternal pecs, front delts, triceps 
y Stabilizers: rotary cuff (sj); traps/rhomboids (scapula) 


yY Static: scapula; dynamic: shoulder and elbow joints 


O Assessing mobility and stability 


¢ Stability: muscles involved in any movement and their ability to hold the joint in the proper position 


throughout the movement 


+ Mobility: freedom of movement of the involved joints (similar to flexibility) 


Flexibility (limberness): range of movement in a joint or of joints and length in muscles that 


cross the joints 


v Flexibility can be improved but bone length, formation, etc. does not change 


+ Asymmetries: areas of concern identified during mobility and stability assessments 


Lopsidedness 


Unevenness 
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— Irregularities 
— Disproportionality 
+ Identify muscles imbalances 
— Imbalance in muscle strength 
— Imbalance in muscle length 
e Upper extremity normal ranges of motion 
O Shoulder girdle 
+ Flexion = 180 degrees 
+ Extension = 45 degrees 
+ Adduction = O degrees 
+ Abduction = 180 degrees 
+ Horizontal abduction = 90 degrees 
+ Horizontal adduction= 30 degrees 
+ External rotation = 90 degrees 
+ Internal rotation = 70 degrees 
e Lower Extremity normal ranges of motion 
O Hip joint 
+ Extension = 10 degrees 
+ Flexion = 125 degrees 
+ Abduction = 45 degrees 
+ Adduction = 10 degrees 
O Knee joint 
+ Extension = O degrees 
+ Flexion = 140 degrees 
O Ankle joint 
+ Plantar flexion = 45 degrees 
+ Dorsiflexion = 20 degrees 
e Trunk motion 
O Cervical flexion and extension 
O Cervical Lateral flexion 
O Cervical Spinal rotation (clockwise and 
O counter-clockwise) 


O Thoracic/lumbar flexion and extension 
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Lower body tests 
O Hip flexor test (Thomas test): perform hip flexion and knee extension to identify any straightforward deficit 
+ Client lies down (Supine position) on the testing table with lower leg hanging off the end of the table. 


+ The client then holds one thigh, pulling the knee toward the chest only enough to flatten the lower back 


and sacrum on the table. 
¢ Opposite leg is dropped and flexed over the end of the table. 


+ Tester observes if the posterior thigh stays flat on the testing surface, lower back flat and if the lower 
leg hangs straight down or to a minimum of 80 degrees flexion. This measures the two joint hip flexors 
(cross hip and knee), specifically the rectus femoris. If the thigh rises, it is an indication of both one 


and two joint hip flexor muscles have issues (Shortness). 
O Passive straight leg test 


¢ Client begins in a supine position with legs extended and the lower back and sacrum flat on the testing 


surface. 
+ With the lower back and sacrum fixed, the tester will instruct the subject to fully relax the leg, then lift 
the leg upward. 
+ The tester will continue to lift the leg until they feel a pulling or tightness in the hamstrings. 
+ Record the angle of both legs 
— Normal is > 80 degrees 
— Right is normal with left considered slight < 80 degrees 
O Dynamic leg raise 
+ Same starting position as the passive straight leg test 
+ Client uses their own leg strength to lift the leg back as far as possible 
+ Once the pelvis starts to tile backwards, the client should stop 
— Normal for both legs > 90 degrees 
O Sit and Reach test 
+ Sitting position with legs extended 
+ Keep knees straight and reach forward as far as possible 
— Normal = angle between the sacrum and the testing surface to reach approximately 80 degrees 
— Normal lumbar flexion = allows the spine to flatten 
— Normal thoracic flexion = allows an increase in the posterior convex shape 
— Most adults should be able to touch their toes 
O Ankle range of motion 
+ Sitting position with hip and knee flexed 
+ Dorsi-flex the foot with the knee flexed 90 degrees 


¢ Sit forward in a chair with knees bent and feet pulled back toward the chair enough to raise the heels 


from the floor. 
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+ Press down on the thigh to help press the heel to ground. 
— Normal plantar flexion = 45 to 50 degrees 
— Normal dorsi-flexion = 15 to 20 degrees 
e Other stability and mobility tests 
O Seated posture trainer (bench chair) 
+ Goal: teach proper body alignment and increase postural control and strength 
+ Cues: arms crossed, thighs parallel, lift chest up, head over shoulders, neutral feet, flat, wide feet 
+ Progress when remaining seats for 30-GOseconds is no longer a challenge 
— Progressions: smaller base of support, lift one leg up, object under foot, close one eye 
O Unstable seated posture (stability ball) 
+ Goal: translate awareness/strength to all exercises as well as everyday life 
+ Same cues and progression and the seated posture trainer (bench chair) 
O Abdominal coordination 
+ Goal: stabilize the pelvis and lumbar curvature while simultaneously raising and lowering the legs 


+ Cues: lie supine, knees bent, feet flat on floor, fingers under lumbar spine, draw belly button to spine, 
raise and lower one leg, STOP if your ability to keep the back flat against fingers diminishes, alternate 
left and right legs 


+ Mastery = 15 repetitions at end stage 
O Squat assessment 


¢ First variation: start with feet shoulder width apart and squat down and far as possible. Arms straight 
out in front and parallel with the floor 


— This is a bodyweight squat 
— Checkpoints 
v Feet 
© Should be flat on the ground 
v Pelvis 
© Should be neutral 
v Spine 
© Should be straing 


¢ Second variation: Widen the stance (base of support) to outside the width of the shoulders and squat 
down until the hips are below the knees. Arms straight out in front and parallel with the floor 


— This is bodyweight squat 
— Checkpoints 
v Spine 
© Should be straight 
v Pelvis 
© Should be neutral 
v Feet 


© Should be flat on the ground with the knees in line with the feet 
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O Overhead squat assessment (will help maximize performance and decrease injury) 


+ 


Begin in a squat rack: grip PVC pipe, stick or bar with a wide grip (arms should be abducted out the 


sides and externally rotated) 


Position the pipe/bar/stick on the traps 


Lift off the squat rack and step back 


Lower into squat position and extend the knees, hips and shoulders to rise from the squat and press 


the PVC pipe overhead and remain upright in that position 


Complete three squat reps 


Asymmetries to look for: 


v Bar forward from the overhead position = indication of lack of shoulder joint mobility and 


shoulder girdle muscle weakness. 

Elbows not in locked position 

Any alteration from a normal lordotic curve (excessive 
Anterior tilt (hip flexors), posterior tilt (tight hamstrings). 


Heels coming off the floor = tight gastrocnemius, soleus 


a S S 


Excessive forward leaning or rounding of the torso = hamstrings, lack of mobility/ strength 


in upper torso 
v Not reaching a position of below parallel 


v Knees buckling inward and not staying in line with the direction toes are pointing 


+ Proper squat 


Neutral head 
Neutral Pelvis 
Knees over ankles 


Straight spine 


+ Movement can be affected by 


Limb length 
Coordination 

Past injuries 

Range of motion 
Balance 

Tissue length 

Mass around a joint 


Bone/joint formation 


> Preventing and recognizing musculoskeletal injuries 


Perform a proper assessment and individualize each plan to support movement limitations 
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e Prioritize exercises and stretches that help minimize muscle imbalances 
e Use proper form 
e Prioritize form over weight 
e Optimizing motion and decreasing injury 
O Create 
O Evaluate 
O Analyze 
O Apply 
O Understand 


O Remember 


> Assessments for determining progress of an exercise program 
e Can be formal or informal 
O Formal (macro-assessments): pre-designated periods for formalized performance checks 
+ Complete after a light day or a day of rest 
O Informal (micro-assessments) 
+ Observing every movement and rep 


O Look for any discrepancy or asymmetries (deviations from your original data collected) 


> Elicit and interpret client goals 
e If there are concerns outside of the scope of practice, refer to the appropriate professional 
O Serious injuries, eating disorders, need is greater than coaches knowledge and abilities 
e Use baseline data to compare progress 


e First thing to consider when designing an individualized program = unique characteristics of the client’s sport 


> Perform a post-program assessment 


e Compare results to baseline assessment to see progression 


> Health conditions considerations 

e Rheumatoid Arthritis: inflammation of the synovial fluid 
O Limit weight bearing exercise 
O Modify intensity when in pain 
O Be cautious of overtraining when feeling less pain 
O Symptoms: joint pain, limited range of motion and joint swelling 

e Sickle cell anemia: inherited red blood cell disorder where not enough healthy red blood cells to carry oxygen 
O Encourage proper hydration 
O Be cautious of overtraining or overdoing exercise 


O Symptoms: Pain in chest, abdomen or joints, swelling of hands or feet, and vision issues 
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e Coronary Artery Disease: build up of plaque in the artery walls (narrowed arteries) 
O Must be in close contact with the patient’s primary cardiovascular specialist 
O Symptoms: chest pain and shortness of breath 


e Asthma: respiratory problem characterized by labored breathing and a shortness of breath that can be accompanied 


by wheezing 
O Swimming and cycling are good training options 
O A proper warm-up may help reduce severity of an attack 
O Mild to moderate activity divided into 5-minute segments is ideal 
O Symptoms: trouble breathing and wheezing attacks 


e Hypokinetic Diseases: conditions that stem from a sedentary lifestyle (cardiovascular disease, various forms of 


cancer, back problems, obesity, type 2 diabetes, osteoporosis and mental health complications) 


Emergency Procedures - 9% 


> Risk management plan 
e Ensure clients have all proper clearance and forms prior to start of training 
O Medical clearance 
O Health History Questionnaire (HHQ) 
O Appropriate health and movement assessments 
e Employee or Independent Contractor 
O Independent contractor 
+ Often has to carry own insurance 
e Liability insurance 
O Make sure purchase liability insurance 
O insurance should be “per occurrence” 


O Insurance coverage: $1 million with at least $3 million aggregate 


> Emergency action plan 
e When to call 911 
O Trouble breathing 
O Unconscious 
O Severe bleeding 
O Fire. gas, or electrical wire concerns 
O Head, neck, or back injuries 


O Seizure 
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> Administer and apply principles of emergency procedures 
e Call 911 
e Implement appropriate initial first aid, evacuation, etc. 
e When help arrives give them as much detailed information as possible 


e Fill out incident report and make a copy for yourself 


> Implement and follow emergency procedures for the place of practice 


e Initial first aid 


O P = Protect 

O R=Rest 

O I= Ice 

O C= Compression 
O E = Elevation 


O Causes vasoconstriction 
O Decreases the blood flow to the injured area 
O Decreased swelling 
O Reduce the pain 
e Compression 
O Limits swelling 
O Be cautious: if the injury is wrapped too tightly, it can cut off blood supply. 
e When to use PRICE: 
O Sprain 
O Strain 
O Broken bone 
e Other incidents that require first aid or emergency attention 
O Heat Exhaustion (water or salt depletion, inability of the body to cool itself, can lead to heat stroke) 
+ Signs: pale, clammy, weak pulse, headache, excessive sweating 
+ Lie down in a cool location and rehydrate. Keep head level or lower than the body. 
O Shock 
¢ Signs: chilled, shaky, pale skin, clammy, nauseousness 


+ Correct cause of shock, if possible (e.g., bleeding). Keep the victim lying down, airway open, elevate 
legs, and keep warm. Provide fluids if the victim is able to swallow. 


O Seizure 
¢ Signs: blank stare, violent contractions, altered level of consciousness 


+ Remove objects that might injure the client (protect their head). Do not: restrain, douse with water, or 
place a finger or hard object between the teeth 
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O Unconsciousness 


+ Assume anyone found unconscious to have a possible head injury. Look for emergency medical ID on 
body that might suggest a cause for unconsciousness. Keep victim prone and ensure a Clear airway, are 


breathing, and have circulation. Do not: give victim anything by mouth or move victim unless necessary. 
O Heat Stroke (Serious heat illness, excessive overheating of the body) 
¢ Signs: discontinue to sweat, flushed, strong and fast pulse, possible unconsciousness 
+ Call 911 and cool the body 
O Hypoglycemia (Low blood sugar, insulin shock) 
+ Signs: blurred vision, dizziness, weakness, excessive hunger, headaches 


+ Call 911. Provide sugar if conscious 


»> Take steps to ensure injury prevention for clients 
e Keep floor clean and equipment put away properly 
e Remove/replace faulty gym equipment 
e Don’t allow the dropping dumb bells 
e Use equipment safety features 
e Ensure proper form 


e Ensure there is another space to perform movements 


> Educate clients on ways to avoid re-injury 
e Proper recovery time 
e Proper alignment and form 


e Training should be periodized 


> Applications for hot or cold treatments, whirlpool 
e Heat 
O Warmth can provide relaxation 
O Must be conscious of dehydration with heat treatments 
O Applications 
+ Heat pack 
+ Sauna 
+ Steam baths 
e Cold 
O Complete rest and ice may reduce healing (some inflammation is needed to heal) 
O Application 
+ Cryotherapy (cold therapy) 


— Reduce edema and enhance blood circulation 
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e Hydrotherapy (water therapy) 
O Running water 
O Temperature can vary 


O Enhances recovery 


Kinesiology - 10% 


> Definitions 
e Kinesiology: study of motion or human movement 


e Anatomic/structural kinesiology: study of human musculoskeletal system & musculo-tendinous system as 


involved in the science of movement 
e Functional kinesiology: various types of motion 
e Gross anatomy and functional anatomy 
O Gross anatomy: the structure of the human body (muscle, bones, organs, etc.) 


O Functional anatomy (anatomical kinesiology): understanding musculoskeletal system & musculotendinous 
and it’s relation to human movement 


> Kinesiology 
e Kinetic Chain: the systems that link together to create movement 
O Muscular system 
+ Anatomy and physiology 
O Skeletal system 
+ Anatomy and physiology 
O Nervous system 


+ Anatomy and physiology 


> Muscular system 
e Types of muscle 

O Skeletal 
+ Voluntary 
+ Muscles in the body that control movement 

O Cardiac 
+ Involuntary 
+ Heart 

O Smooth 
+ Involuntary 


+ Internal organs 
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e Roles of Skeletal Muscle 


O Agonist (prime mover): Muscle that directly causes the desired movement 


O Antagonist: muscle opposite of the agonist 


O Synergist: muscle that supports the agonist 
O Stabilizer: a muscle that stabilizes the movement 


O Neutralizer: muscle responsible for eliminating or canceling out an undesired movement 


O Other 


+ Phasic Muscles: muscles that have a tendency to become inhibited. They are fast twitch, parallel in 


arrangement, and tend to cross more than one joint 


+ Tonic Muscles: Slow twitch. Are often short and tight 


e Muscle contraction 


O Sliding-filament theory 


+ Thick (myosin) and thin (actin) filaments slide past one another 


+ Myosin heads attach and “walk” along the actin filaments, pulling the thin filaments toward the center 


of the sarcomere 


O Size principle of recruitment: smaller numbers of fibers will be selected before larger numbers of fibers to 


preserve muscular energy 


O All or none theory of muscle fiber activation: the muscle either contracts all together or not at all 
O Length-tension relationship = an optimal length at which a sarcomere develops tension 


+ Factors that influence force production 


> Musculature 


Motor learning 
Motor-unit recruitment 
Pre-loading 

Cross sectional area 
Velocity of shortening 


Angle of pennation 


e Muscles of the vertebral column 


O Transverse Abdominis 


O Rectus Abdominis 


O Internal Oblique 


O External Oblique 


O Quadratus Lumborum 


O Iliocostalis lumborum, thoracis, and cervicis 


O Longissimus capitus, thoracis, and cervicis 


O Spinalis, thoracis and cervicis 
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e Muscles of the hip 
O Gluteus Maximus 
O Gluteus Medius 
O Gluteus Minimus 
O Psoas Major 
O Illiacus 
e Muscles of the lower leg 
O Soleus 
O Gastrocnemius 
O Peroneus Longus 
O Anterior Tibialis 
e Muscles of the thigh 
O Quads 
+ Rectus Femoris 
¢ Vastus Intermedius 
¢ Vastus Lateralis 
e Vastus Medialis 
O Hamstring 
+ Biceps Femoris 
+ Semitendinosus 
+ Semimembranosus 
e Muscles of the shoulder girdle 
O Trapezius (upper, middle and lower fibers) 
O Rhomboid major and minor 
O Levator scapulae 
O Serratus anterior 
O Deltoid 
e Rotator Cuff Muscles (SITS): dynamic stability 
O Supraspinatus 
O Infraspinatus 
O Teres minor 


O Subscapularis 
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> Skeletal system 


206 bones in the body 


Functions: 


O Structure and foundation of the body. 


O Helps protect internal organs 


O The muscles attach to the skeleton to create movement 


O Plays a role in blood cell formation 


O Stores calcium, phosphorus and magnesium 


Types of bones 


O Short: cube shaped 


+ Tarsals 


O Flat: Thin shaped 


+ 


Pelvis 


O Irregular: complicated shapes 


+ 


Vertebrae 


O Long: longer than they are wide 


+ 


Femur 


O Sesamoid: only one in the human body 


+ 


Patella 


Bone Structure 


O Wolf’s Law: the form of bone given, bone elements place or displace themselves in the direction of functional 


pressure (Bones will continue to grow in response to specific forces applied to them) 


O 60-70% of bone are made of the minerals: calcium and phosphate and the connective tissue collagen 


O Composed of 25-35% water 


O Bones are one of the body’s hardest structures 


O Scoliosis: medical condition in which a person’s spinal axis has a three-dimensional deviation 


Bone Formation (Ossification) 


O Compact/Cortical Bone: dense compact tissue on the exterior of bone that provides strength and stiffness 


to the skeletal system 


O Spongy/Cancellous Bone: lattice-like and found on interior of bones and in the ends of long bone 


O Male Skeleton 


+ 


+ 


Pelvic cavity narrower with less room 
Coccyx less movable 

Sacrum long, narrower with concavity 
Pelvis thick and heavy 


Joint surface large 
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+ Pubic arch less than 90° 
+ Pelvis deeper 
+ Ischial tuberosity turned inward 
+ Obturator foramen rounded 
¢ Pelvic inlet and outlet smaller 
¢ Sciatic notch more narrow 
+ Anterior superior iliac spines closer 

O Female Skeleton 
+ Pelvic cavity wider, deeper 
+ Coccyx increased mobility 
+ Sacrum short, wide and nearly flat with forward curvature in lower region 
+ Pelvis light and thin 
+ Joint surface small 
+ Greater pelvis short 
¢ Pubic arch than 90° 
¢ Ischial tuberosity turned outward 
+ Obturator foramen oval 
+ Pelvic inlet and outlet larger 
+ Sciatic notch wide 
+ Anterior Superior Iliac Spines wide apart 

e Skeletal sections 

O Axial Skeleton 
+ Skull/cranium 
+ Vertebral column (vertebra C1 through the coccyx) 

— 7 cervical, 12 thoracic, 5 lumbar, sacrum (4-5 fused), coccyx (3-4 fused) 
v Cervical, thoracic and lumbar vertebrae have 6 degrees of freedom 

+ Ribs 
+ Sternum 

O Appendicular Skeleton 
+ Shoulder Girdle (shoulder blade, clavicle and humerus) 


+ Pelvic Girdle (ilium, ischium, pelvis and femur) 


> Anatomical terms 
e Anterior or Ventral: the front of the body relative to another reference point 
e Posterior or Dorsal: the back of the body relative to another reference point 


e Superior: Above a reference point 
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Inferior: Below a reference point 

Medial: A position relatively closer to the midline of the body 
Lateral: A position relatively farther away from the midline 
Proximal: A position closer to a reference point 

Distal: A position farther from the reference point 
Bilateral: refers to both sides 

Unilateral: Refers to only one side 

Superficial: Near the surface 

Deep: Further beneath the surface 

Cephalic: Toward the head 

Caudal: Toward the bottom 

Prone: Lying face down 


Supine: Lying on one’s backside 


> Physiological concepts 


General Adaptation Syndrome (GAS): the process of the human body’s adaptation to stress 


O The body must be overloaded and then have the chance to recover 


O Eustress: good stress 
O Distress: bad stress 
Muscle adaptations 
O Hypertrophy: muscle increases in size 
O Hyperplasia: increase in the number of muscle cells 


O Atrophy: muscle decreases in size 


> Joint structure and function 


Joint = where two bones meet 
O Joint movement 
¢ Uni-axial: joints that rotate about only one axis 


— elbow joint 


+ Bi-axial: joints that allow movement in two perpendicular axes 


— ankle and wrist 


+ Tri or Multi-axial: have movement in all three axes of rotation (x, y and z) 


— hip and shoulder 
O Joint Structural Classification 
¢ Fibrous 
— Immovable 


— Example: sutures in skull 
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+ Cartilaginous 
— Limited movement 
— Example: intervertebral discs 
+ Synovial 
— Moveable 
— Example: knee 
— Types of synovial joints: 
v Saddle: Two concave surfaces allowing two degrees of freedom 
© Metacarpals 
v Condyloid: biaxial, one plane of movement that dominates two planes of motion 
© Tibiofemoral joint 
v Hinge: One degree of freedom 
© Knee 
v Gliding: flat surfaces that allows gliding 
© Acromio-clavicular joint 
v Pivot: one degree of freedom 
© Atlantoaxial joint 


vy Multiaxial: “ball and socket”; three degrees of freedom, freely movable, allowing motion in 
all three planes of human movement 


© Hip joint 
O Joint Functional Classification 
— Synarthrodial 
v Immovable Joints 
— Amphiarthrodial 
y Slightly movable 
v Syndesmosis, symphysis and synchondrosis 
— Diarthrodial 
v Moveable 
v Absorb shock 
v Protect bone 
O Joint Positions 
+ Close-packed: joint position in which there is maximal contact between two joint surfaces 


+ Loose-packed: joint position with less than maximal contact between joint surfaces and in which 
contact areas are frequently changing 


O Joints of the shoulder girdle 


+ Sternocostal: connects sternum with 10 ribs 
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¢ Sternoclavicular: connects the manubrium of the sternum with the clavicle. 


— Scapula and shoulder joint movements start here 


+ 


Acromioclavicular: connects the acromial process of the scapula with the lateral end of the clavicle. 


+ 


Glenohumeral: connects the head of the humerus and the socket of the glenoid fossa (ball and socket joint). 


— Has 3 rotational degrees of freedom. 


Ad 


Costovertebral: Includes the connections of the head of each rib with two adjacent vertebral bodies and 


the connection of the tubercle of each rib with the transverse process of the vertebra. 
O Joints of the Elbow 
+ Humeroulnar Joint 
— Hinge Joint 
+ Humeroradial Joint 
— Ball and socket joint 
¢ Superior Radioulnar Joint 
— Pronation and supination 
O Ligaments 
+ Connect bone to bone 
+ Made of collagen 


+ Passive stabilizers 


> Basic anatomical terms and/or medical terminology 
e Body systems 
O Circulatory 


+ The “transportation” system of the body (02, CO2, fuel, nutrients, waste, immune cells, hormones, 


etc.). 
— Cardiovascular system and the lymphatic (filtering) system 

O Respiratory 

+ Brings in O2 from the air and excretes CO2 and waste 
O Gastrointestinal 

+ Ingestion, digestion, absorption and metabolism 
O Integumentary 

¢ Skin, hair, and nails 

¢ Sensory interface 
O Urinary 

+ Creates, stores and eliminates urine 

+ Kidneys are a filtering organ 
O Reproductive 


+ Sex organs for developing offspring 
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O Immune 
+ Protects the body against foreign intruders 
O Endocrine 
+ Chemical messengers and signalers in the body (hormones) 
e Health related fitness 
O Cardiovascular endurance: ability of the circulatory and respiratory systems to supply oxygen during exercise 
O Body composition: amount of fat and fat-free mass (muscle, bone, water) in the body 
O Musculoskeletal Fitness: 
+ Flexibility: capacity of the joints to move through a full range of movements 
+ Maximum muscular strength: ability of the muscle to exert force 
+ Strength endurance (muscular endurance): muscle’s ability to continue to perform without fatigue 
e Skill related fitness 
O Agility: ability to rapidly change the position of the entire body in space, with speed and accuracy. 
O Balance: maintenance of equilibrium while stationary or while in motion. 


O Coordination: ability to use the senses, such as sight and hearing, together with body parts to perform motor 


tasks smoothly and accurately. 
O Speed: ability to perform a move- ment within a short period of time. 
O Power: RATE at which a person can perform work 
+ Power = force x velocity 
— Force = mass x acceleration 
— Velocity = rate of change (similar to speed but associated with a direction) 
v Average velocity: speed of movement averaged over a specific time period 


v Instantaneous Velocity (also called projection): release, rebound or takeoff velocity 


(important for acceleration/deceleration of objects) 
v Tangential linear velocity: the product of the angular velocity times the radius of rotation 
+ Power exercises 
— Develop internal force 


— Improve stretch shortening cycle (SSC): rapid eccentric action followed by an immediate 


concentric action 


— Improve sensory motor integration: the process of the somatic nervous system in conveying 
information from the CNS to skeletal muscles 


— Improve power output 

— Can help determine energy expenditure 
— Improve rate of force development (RFD) 
— Increase power production 


O Reaction Time/Reactive Ability: time elapsed between a stimulus and the beginning of the reaction to it. 
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Catabolism: breaking down molecules to release energy 


e Anabolism: synthesis of molecules to build and repair 


e Adenosine Triphosphate (ATP): main source of energy in the body 


> Anatomical landmarks, origin, insertion and action of the muscles 


> Anatomical position and human references to movement 


Belly: The bulging part of the muscle 


Origin (or head): The less moveable attachment (there can be more than one origin) 


Insertion: The moveable attachment 


MUSCLE ORIGIN INSERTION ACTION 
Masseter Zygomatic arch mandible close mouth 
Temporalis temporal bone mandible close mouth 
Sternocleidomastoid sternum, clavicle temporal bone flex head 


Deltoid scapula, clavicle humerus abduct humerus 

Biceps Brachii scapula radius flex radius and ulna 

Rectus Abdominis pubis sternum flex spinal column 

Sartorius ilium tibia cross legs 

Quadriceps Femoris femur, ilium tibia flex femur and extend tibia and fibula 
Tibialis Anterior tibia foot dorsiflexion of the foot 

Trapezius vertebrae humerus extend and adduct humerus 

Triceps brachii scapula, humerus ulna extend ulna and radius 

Gluteus Maximus sacrum femur extend femur 

Adductor group pubis femur adduct femur 

Hamstrings ischium tibia, fibula extend femur and flex tibia and fibula 
Gastrocnemius femur calcaneus plantar flexion of foot 


Anatomical position: standing erect with the palms forward or externally rotated 


Anatomical neutral: standing erect with the palms facing the body 


Abduction: movement away from the midline of the body 


Adduction: movement towards the midline of the body 
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Internal/Medial rotation: inward turning of an anterior surface 
External/Lateral rotation: outward turning of an anterior surface 
Elevation: movement in superior direction (scapula) 
Depression: movement in inferior direction (scapula) 

Flexion: decrease of the angle between two body parts 
Extension: increase in the angle between two body parts 
Pronation: turning to a prone position (palm down) 
Supination: turning to a supine position (palm up) 
Dorsiflexion: flexion at the ankle 

Plantarflexion: extension at the ankle 

Inversion: movement of sole towards median plane 


Eversion: movement of the sole away from median plane 


> Planes of motion (3 primary planes + diagonal) 


Sagittal: cuts the body into equal left and right halves 
Frontal: cuts the body into equal front and back 
Transverse: cuts the body into equal top and bottom halves 
Diagonal 

O High diagonal 


O Low diagonal 


> The Human Link System (system as moveable segments of the body) 


A = Arm Length 

B = Trunk Length 

C = Thigh Length 

D = Shank Length 

Trunk to Arm Ratio = B/A 

Trunk to Leg Ratio = B / (C + D) 

Arm to Total Body Ratio = A / (B+C+D) 


> 11 moveable link systems 


Head & Cervical Vertebrae 
Thorax And Thoracic Vertebrae 
Lumbar Vertebrae 

Pelvis And Sacrum 

Thigh 

Leg 


e Foot 

° Shoulder Girdle 
e Arm 

e Forearm 


e Hand 


> Biomechanics (study of forces and their effects on living systems) 
e Newton’s Laws 


O Newton’s first law of motion: every object or body remains in a state of rest or uniform motion unless it is 
acted upon by an external unbalanced force or an object either remains at rest or moves at a constant speed 


in a straight line. 
+ v= constant or >F=0 
+ 2F=0 ifv = constant 
— v= instantaneous velocity 
— 2F = net force 


O Newton’s second law of motion: change of motion is proportional to the motive force impressed and is made 


in the direction of the straight line in which that force is impressed 
¢ >}F=ma 
— }F = net external force 
— m= mass of the object 
— a= instantaneous acceleration of the object 
O Newton’s third law of motion: to every action there is always opposed an equal reaction 


O Newton's Law of Universal Gravitation: all objects attract each other with a gravitational force that is inversely 
proportional to the square of the distance between the objects + this force of gravity was proportional to the 
mass of each of the two bodies being attracted to each other 


e Physics (mechanics applied to human movement) 
O Rigid Body Mechanics (statics= non moving and dynamics = moving) 
+ Kinetics (forces that cause motion/movement) 
— Describing forces (internal and external forces) 
v Internal: muscle actions 
v External: gravity our outside load 
— Angular kinetics: causes of angular motion 
v Moment of inertia: object’s resistance to change 
© (product of mass) x (the radius of gyration)2 


+ Radius of gyration is a length that represents how far an objects mass is 
located from an axis of rotation 


— Linear kinetics: causes of linear motion 
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+ Kinematics (how motion/movement occurs independent of the forces that cause such motion) 
— Describing motion (range of motion, planes of motion, etc.) 
— Angular kinematics: description of angular motion 
v Angles: orientation of two lines 


v Absolute angle: orientation of an object relative to a fixed reference line or plane (horizontal 
or vertical) 


v Relative angular: orientation of an object relative to a non-fixed reference line or plane 
v Angular displacement: when an object rotates 


v Angular movements of limbs around joints are described with terminology using the 
anatomical position of the body as a reference 


v Angular motion is measured in degrees or radians 


v Lengthening the radius, while maintaining the angular velocity, is an important principle in 
a variety of striking skill 


v Tangential linear acceleration is equal to the product of angular acceleration times the 
radius 


v of rotation 


v Centripetal acceleration (also called radial acceleration): object rotating in a circular path 
is the component of linear acceleration directed toward the axis of rotation and is directly 
proportional to the square of the tangential linear velocity or the square of the angular 
velocity 


v Centripetal force: force exerted on the rotating object to cause the centripetal acceleration 
— Variables that contribute to a muscle’s effectiveness at different angles 
v Greatest force produced at 90 degrees — muscle force is at 100% 
v < 90 Degrees, lever has a stabilizing and rotary component 
vy >90 Degrees, rotary component decreases and dislocating component increases 
e DoF = Degrees of freedom 
O The directions in which independent motion can occur 
e Types of motion 
O Linear motion (translation)- motion in a straight line 


+ Rectilinear translation: all points on a body or object move in a straight line so that the direction of 
motion does not change, the orientation of the object does not change and all points on the object 


move the same distance. 


+ Curvilinear translation: all points on a body or object move so that the orientation of the object does 


not change and all points on the object move the same distance 
O Rotary motion (angular)- circular motion around an axis 


O General motion- combination of linear and rotary motion 


ISSA | 32 


e Impulse momentum: change in any type of motion 
O Lifting a weight 
O Throwing/catching a ball 
O Kicking an object 
O Changing directions 
e Linear Impulse: rate of change of momentum and the force necessary to produce change 
O F= (mv2 - mv1)/t 
e Momentum change: change in the system’s momentum is the final momentum of the system minus the initial 
momentum it had before the force was applied 
O F(t) = mv or AM or | = AM 
O AM = force x time 
O larger the force or the longer the time a force is applied the greater the change in velocity 


e Levers: a semi-rigid body that, when subjected to a force whose line of action does not pass through a pivot point 


(joint), exerts a force on any object impeding its tendency to rotate 
O Fulcrum: pivot point of the lever (axis) 
O Lever arm: portion of the lever that is a fixed distance from the axis to the point of application of force 
O Effort arm: type of lever arm which is measured from the distance of the axis to the force causing movement 


O Resistance arm: type of lever arm which is the distance from the axis to the force (resistance force) that 


resists the effort force. 
e Types of Levers 
O First class lever 
+ Axis lies between the effort force and the resistance force (seesaw) 
— Example: forearm 
O Second class lever 
¢ Lever in which the resistance force acts between the axis and the effort force (wheel barrow) 
— Example: standing calf raise 
O Third class lever 
¢ Lever in which the effort force acts between the axis and the resistance force (Shovel) 
+ Most of the human joints in the body are third class levers 
— Example: Elbow 
e Physics: classical mechanics 
O Mechanics 
+ Rigid Body Mechanics- for describing and explaining the forces imposed on the human body 
+ Deformable body mechanics- the human body’s connective tissue that is stressed during physical 
training 
+ Fluid Mechanics 
+ Relativistic mechanics 


+ Quantum mechanics 
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O Three primary units of mechanics 
+ Distance 
+ Time 
+ Mass 
e Force = Mass x acceleration 


O Anything that causes a change in motion or shape of an object or body (push, pull, friction, gravity, or impact 
on an object) 


O Mass= the amount of mass in a body (measure of a body’s inertia) 
O Vector = force represented on paper (with an arrow) 
O Forces are linear. If they are rotational, they are called torque 
+ Torque= axis force and its turning effect 
— Force x length of movement arm 
v moment arm: perpendicular distance from the axis of rotation to the line of force 
— Three elements that make up torque 
v The amount of force applied to the lever 
v The distance of the application of force is to the lever 
v The angle the force is being applied to the lever 
— Additional torque variables 
y Static vs dynamic 
v Motive vs resistive 
v Concentric vs eccentric actions 
v Applied vs reactive 
+ Properties of linear and rotational force 
— Magnitude: how much force 
— Direction: direction of the force applied 
— Point of Application: where the force is applied 
— Line of action: visualization of the line of motion from the point of application 
+ Muscles function by “pulling” on bones that rotate around joints 


— Each joint is considered an axis of rotation where rotational motion takes place creating 
rotational force (torque) 


+ Rate of Force Development: slow or instantaneous changes in force (magnitude and direction) 
e Mechanical Energy 
O Kinetic energy (KE) 
+ Any moving object has the capacity to perform work based on its motion 
+ KE = 1⁄2 mv2 
— m= mass 
— v= velocity 


+ 1kgx(m/s)2=1Nm=1 Joule 
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O Potential energy (PE) 
+ Capacity to do work 
+ PE = Wh or PE = mgh 
- W= weight 
- m= mass 
— g= acceleration due to gravity (9.81 m/s/s) 
— h= height 
+ 2 types 
— Gravitational: energy due to an object’s position relative the earth (gravitational force) 
— Strain energy: energy contained due to deformation of an object 
O Strain energy (SE) 
+ Stored elastic energy 
+ SE=12 k Ax2 
— k= stiffness or spring constant of material 
— Ax=change in the length or deformation of the object in from its un-deformed position 
Determining the metabolic demand of an activity 
O Mass x acceleration due to gravity x height + the time 
+ Acceleration: change in velocity per unit time 
— Acceleration = any time an object starts, stops, speeds up, slows down or changes direction 
+ Respiratory exchange ratio (RER): ratio of CO2 expired to 02 consumed 


— Estimate of the type of energy substrate that the body is currently using predominantly 
(carbohydrates vs. fat) for fuel 


— The lower the RER number, the greater the percentage of fat being used for energy 

Power = rate at which work is performed (including energy expenditure) 

O Work = force x displacement (or distance) 

+ Displacement = shortest distance from point A to point B 
O Maximal power production increases after chronic resistance training and decreases during chronic aerobic 
training 

Types of power 

O Mechanical power: rate of doing mechanical work or work done per unit of time 


+ Metabolic power: rate at which proteins, fats and carbohydrates are broken down (metabolism) to 
create energy for doing work 


O Average power: average amount of work done or energy converted per unit of time 
O Instantaneous power: limiting value of the average power as the time interval approaches zero 
Associate with peak power 


Power output: power flow that is present in all human movement 


ISSA | 35 


Fast Track Study Guide | STRENGTH AND CONDITIONING 


e Power is influenced by how much and how fast the force is applied (magnitude of force application-both internal 
and external and time that magnitude of force is applied) 


e Force velocity curve: how quickly a body or object moves is subject to slowing, based on how heavy it is 
O Work-Energy Relationship 
O Work = time rate of doing work and energy = the capacity to do work 
O Means by which energy is transferred from one object or system to another 
O W=AE 
+ W= the work done on any object by forces other that gravity 


+ AE = change in the total mechanical energy 


Exercise Physiology (10%) 


> Body’s energy systems 
e ATP/ PCr System (aka Phosphagen System) 
O Anaerobic 
O Phosphocreatine (PCr, also known as Creatine Phosphate) 
O Lasts 8 seconds or less 
O Short term and high intensity 
e Glycolysis 
O Anaerobic 
O Lasts 9-120 seconds 
O Can produce ATP (Adenosine Triphosphate) 
+ ATP: body’s main energy source, without oxygen 
+ Adenosine diphosphate (ADP) + inorganic phosphate = ATP 
O Lactate accumulation can occur here 
e Aerobic Glycolysis and Oxidative Phosphorylation 
O Aerobic 
O Primary energy system after 2 + minutes 
O Krebs cycle 
+ Series of chemical reactions to help convert macronutrients into ATP 
+ Removes hydrogen from macronutrients 
— NAD and FAD: carrier molecules that transport the hydrogen molecules 
O Electron transport chain 


+ Transfer of electrons to drive creation of ATP 
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> Metabolic demand 


Cardiac output divided by the oxygen uptake 


> Muscles and their functions 


Vertebral Column 


O Transverse Abdominis: Forced expiration and increased intra-abdominal pressure 
O Rectus Abdominis: Flex the spine, posteriorly tilts pelvis and increases intra-abdominal pressure 
O Internal Oblique: Flexion, ipsilateral (same side) spinal rotation and increased intra-abdominal pressure 


O External Oblique: Flexion, contralateral (opposite side) spinal rotation, tilts pelvis posteriorly and increased 
intra-abdominal pressure 


O Quadratus Lumborum: Lateral flexion of the vertebral column and laterally tilts pelvis 
O Spinalis (thoracis and cervicis): extend the spine 
O Longissimus capitus (thoracis and cervicis): extend the vertebral column and head, rotate head 


O Iliocostalis lumborum (thoracis and cervicis): extent the vertebral column and bend it laterally 


Hip Muscles 


O Gluteus Maximus: external rotation, hip extension upper-half, hip abduction lower-half and hip adduction 


O Gluteus Medius: abduction, assists in hip flexion anterior fibers, internal rotation poster fibers and external 
rotation 


O Gluteus Minimus: abduction, internal rotation and assists in hip flexion 
O Psoas Major: hip flexion, lumbar flexion, external rota- tion and slight hip abduction 


O lliacus: hip flexion, lumbar flexion and external rotation 


e Thigh muscles (Quad) 


O Rectus Femoris: knee extension and hip flexion 
O Vastus Intermedius: knee extension 
O Vastus Lateralis: knee extension 


O Vastus Medialis: knee extension and medial glide of patella 


e Thigh muscles (hamstring) 


O Biceps Femoris: knee flexion, hip extension and external rotation 
O Semitendinosus: knee flexion, hip extension and internal rotation 


O Semimembranosus: knee flexion, hip extension and internal rotation 


Lower leg 


O Soleus: plantar flexion 
O Gastrocnemius: plantar flexion and knee flexion 
O Peroneus Longus: plantar flexion and eversion 


O Anterior Tibialis: dorsiflexion and inversion 
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Shoulder girdle 


O Trapezius: scapular elevation (upper fibers), scapular retraction (middle fibers), and scapular depression 
(lower fibers) 


O Rhomboid major and minor: scapular retraction (adduction) 
O Levator scapulae: downward or medial rotation of the scapula and scapular rotation 
O Serratus anterior: protraction and upward rotation of the scapula 


O Deltoid: flexion and internal rotation of the humerus and horizontal adduction (anterior fibers), abduction 


(lateral fibers), extension and external rotation of the humerus and horizontal abduction (posterior fibers) 


O Pectoralis major: flexion, adduction, internal rotation, and horizontal adduction of the shoulder 


> Skeletal muscle cell structure 


Epimysium: connective tissue that covers skeletal muscle 
Fasciculi: bundle of muscle fibers 
O Fasicle: one bundle of muscle fibers 
Perimysium: connective tissue that covers each fascicle 
Endomysium: connective tissue that covers each muscle fiber 
Sarcolemma: the individual membrane of each cell 
Sarcoplasm: cytoplasm of the cell (contains mitochondria, the sarcoplasmic reticulum, etc.) 
Myofibril: contact actin and myosin 
O Myosin (thick filament): contractile element made of two intertwined with globular head (cross-bridges) 
O Actin (thin filament): contractile element made of two strands in double helix 
Sarcomere: smallest contractile unit of the cell 
O Z lines: boundary of a single sarcomere 
O M line: Runs down the center of the sarcomere 
O | Band: thin filaments only 
O H Zone: thick filaments only 
O A Band: contains thick filaments in their entirety without any overlapping portions of thin filaments 


Tendons: connect the muscle to the bone 


> Types of muscle fiber arrangement 


Fusiform: longitudinal fibers with the corresponding tendon(s) 


Pennate: tendons are longitudinal, fibers run at angle to axis. Greater the angle, smaller the ROM. More oblique 


fibers, more force but less range of motion and shortening velocity 
Unipennate: fibers are oblique on one side of the tendon 
Bipennate: fibers are oblique on both sides of the tendon 


Multipennate: variation of fusiform and pennate fiber arrangements 


> Types of muscle fiber 

e Type | 
O Slow twitch 
O aerobic 

e Type Ila (Also known as Type Ilax) 
O Fast twitch 
O Anaerobic 
O Pink in color 
O Sustain strength or aerobic activity from 30 seconds to 2 minutes 
O Oxidative and glycolytic 

e Type lib (Also known as Type IIx) 
O Fast twitch 
O Anaerobic 
O White in color 


O Short, powerful, explosive fibers 


> Muscle contractions 
e Concentric = shortening of muscle fiber 
O Ideally exhale during concentric contraction 
e Eccentric = lengthening of muscle fiber 
O Ideally inhale during eccentric contraction 
e Isometric = contraction with no change in length of the muscle fiber 


e isotonic = concentric and/or eccentric action is generated to move a load through a range of motion where the 


force on the muscle does not change 
O Squats, push-ups, bench press, running, etc. 
e lIsokenetic = contraction using a specialized piece of equipment where the muscle action speed is constant 


e Amortization phase- (Not a muscle contraction)- This is the transition phase between the concentric and eccentric 


contraction 
O Stretch- shortening cycle: active stretch followed by immediate shortening of the muscle 
+ Typically for faster movements (plyometrics) 


— Example: Very bottom of loading phase (lowest point of squat before exploding up) of a squat 


jump or bottom of loading phase for box jumps 


> Physiological changes that may occur as a result of a cardiovascular training program 
e Increase VO2max (aerobic capacity) 
e Increases the size and number of mitochondria in muscles 


e Increase cardiac output 
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Increase blood flow 
Increase in Lactate Threshold (anaerobic threshold) 


O Highest level of sustained intensity of exercise for which measurement of oxygen uptake can account for the 


entire energy requirement 
Increased fat metabolism 
Decrease heart rate 
Increase ATP, CP and glycogen stores 


Decrease blood pressure 


> Physiological changes that may occur as a result of a resistance training program. 


Muscular Endurance: ability of the muscle to produce force for an extended period of time 
Muscle Hypertrophy: Increase in muscle size 
Maximal Muscle Strength: maximum force a muscle can exert in a single voluntary effort 
O Example: 1 Rep Max (1RM) 
+ Max force that can be generated in one max contraction 
+ A baseline measurement to calculate progress throughout training 


Muscular Power: neuromuscular system’s ability to increase the rate of force production in the shortest amount 


of time 


> Physiological changes that may occur as a result of a flexibility training program 


Increase flexibility (muscles and connective tissue) 
Increase range of motion 
Increase in the sensations of stretch (stretch tolerance) 
Improved movement 
Improvement in neural components 
O Golgi tendon Organ 
+ Detects changes in tension in the muscle 
O Muscle Spindles 
+ Detect changes in length of the muscle 


+ Intrafusal fibers 


> Physiological changes that may occur as a result of a strength training program. 


Increased ATP, CP and glycogen stores 
Increase in size of the left and right ventricles of the heart 
Hypertrophy: increase in muscle size 


Hyperplasia: increase in number of muscle cells 


> Neuromuscular adaptations to strength training 


The fundamental principle of strength training is all strength training is initiated by neuromuscular stimulation 
Adaptations 


O Increased strength due to increased motor unit recruitment Increased strength due to muscle hypertrophy 


(increase in muscle cell size) 
O Temporary characteristic changes in Type II fibers (assume the characteristics of Type | fibers) 
O Possible hyperplasia leading to hypertrophy (increase in muscle cell number) 
Strength is the foundation of all physical fitness 


O First model of physical fitness: strength, speed, stamina (local muscular endurance), suppleness (flexibility), 
skill (neuromuscular efficiency), style (the individual manner of expressing a particular skill), structure (body 
type, i.e., Somatotype, size, shape), spirit (psychological preparedness) 


O Second model of physical fitness: star diagram depicting the relationship between skill, strength, endurance, 
flexibility and speed 


Law of Facilitation: an impulse passes through a given set of neurons to the exclusion of others, it will tend to do 


so again; each time it transverses this path, the resistance will be smaller 
Phases of learning 

O Cognitive phase: individual must think about the movement 

O Associative phase: increase consistency and decreased mistakes 

O Autonomic phase: skill is automatically performed 
Terminology 

O Proprioception: awareness of the body and it’s position in space 

O Mechanical efficiency: mechanical efficiency of the body 

+ Mechanical Efficiency = Work Output / Work Input 


O Movement pattern: movements that have common elements of spatial segmental movements and occur in 


the same plane of motion 
O Motor skills: Activities or tasks that require voluntary head, body or limb movement to achieve a goal 
O Technique: basic movements of any sport or event 
O Motor learning: enhances performance of experienced motor skills 


O Motor control: How the neuromuscular system functions to activate and coordinate the muscles and limbs 


involved in the performance of a motor skill 


> How muscle soreness occurs and DOMS 


Soreness can occur when there is stress on the body beyond what the body is used to 
Microscopic tears in the muscle 
Occurs from eccentric contraction 
O The body handles stress in three stages 
+ Alarm stage 
+ Resistance stage 


+ Exhaustion 
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e Post Exercise Muscle soreness (PEMS): soreness 24-48 hours after workout 
e Delayed Onset Muscle Soreness (DOMS): soreness beyond 48 hours of a workout 
O Pre and post exercise stretching does not reduce DOMS 


O Post-exercise massage may alleviate the symptoms of DOMS 


> Strength 


e Max strength: “ability to exert force” or “the maximal force that a muscle or muscle group can generate at a 


specified velocity and in a specified direction” 
e Strength endurance: muscle’s ability to continue to perform without fatigue 
e Absolute Strength: the max amount of force exerted regardless of muscle or body size. 
O Most important acute variable for improving absolute strength: Intensity 
e Relative Strength: How strong a person is compared to their muscle and body size 
O Weight lifted/bodyweight 
e Hypertrophy: increase in muscle size 
e Muscular endurance: ability to exert effort over a long period of time 
e Every activity has a primary and secondary type of strength utilized to achieve success in that activity or sport 
e Knowing which types of strength are necessary in a particular activity will enable coaches to optimize strength 
training 
e Types of Strength 
O Static strength 
Static strength endurance 
Dynamic strength 
Dynamic strength endurance 
Strength speed 
Speed strength 


Speed strength endurance 


O O OC O © © .6 


Strength speed endurance 


> Cardiovascular System 

e Role of cardiovascular system 
O Maintain temperature 
O Transport hormones 
O Deliver nutrients to the body 
O Remove waste 
O Prevent infection 

e Components of cardiovascular system 
O Blood 

+ Delivers oxygen and nutrient to the body 


+ Removes waste 
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O Blood vessels 
+ Tubes where the blood circulates through the body 
+ Types 
— Arteries: carry blood away from the heart (oxygenated) 
v except pulmonary arteries, which pump deoxygenated blood 
— Verins: carry blood to the heart (deoxygenated) 
v except pulmonary veins, which pump oxygenated blood 
— Capillaries 
v Very thin-walled where diffusion occurs 
O Heart 
+ Achambers (2 atria and 2 ventricles) 
+ Right side: blood flow from the body to the lungs 
+ Left side: blood flow from the lungs to the body 
+ Atrioventricular valves: between the atria and the ventricles to prevent backflow of blood 
+ Sinoatrial (SA) node: heart’s pacemaker (contraction of heart) 
e Blood Pressure 
O Systolic phase: cardiac muscle contraction 
O Diastolic phase: cardiac muscle relaxation 
O Normal BP = 120/80 
e Types of Heart Rates (HR) 
O Resting HR: pace of the heart at rest 
+ Most accurate first thing in the morning after waking up 
O Max HR: max number a heart will beat in a 1 minute period 
O Heart Rate Reserve (HRR): the difference between Max HR and Resting HR 
O Target HR: Ideal heart during exercise (ideal intensity) 
+ 220-age 
+ % exercise intensity x (220-age) 
+ Karvonen Equation: HRR = Max HR - Resting HR 
O Recovery HR: post-effort drop in heart rate 
+ Fitter individual’s will drop faster 
e Cardiovascular Terminology 
O VO2max 
+ Aerobic capacity 


+ Measurement of cardiopulmonary fitness 
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O Cardiac Output 

+ Efficiency of the heart to deliver oxygen 

+ Heart rate (beats per minute) x Stroke volume (volume of blood each beat) 
O Heart Rate Variability (HRV) 

+ Measurement of heart rate response timing with beat-to-beat measurement 

+ One of the primary variables used to estimate aerobic capacity when using a heart rate monitor 
O Rate of Perceived Exertion 

+ Individual’s perception of how hard they are working (intensity) 


¢ Scale: 1-10 


> Aerobic vs anaerobic training 
e Anaerobic: does not require oxygen 
O Occurs in cell’s cytoplasm 
e Aerobic: requires oxygen 
O Occurs in cell’s mitochondria 
O Larger numbers of mitochondria in a cell lead to a greater capability for aerobic energy production 
e Respiration (Gas exchange) 
O Occurs within the pulmonary capillaries 


O Occurs via diffusion: movement from an area of high concentration of a substance to an area of low 
concentration 


O Respiratory passages: nose, mouth, trachea, bronchi and bronchioles 


O Nitrogen is the most abundant gas in the air we breathe (Nitrogen = 79.04%, Oxygen = 20.93% and carbon 
dioxide 0.03%) 


O Inhalation (inspiration) 
+ Thoracic cavity increases in volume 
+ Negative Pressure Breathing 

— Changing the pressure inside the lungs relative to the pressure of the outside atmosphere 
+ Inhale either between movement phases or during the least exertive phase of movement 
+ Costal breathing: shallow, chest breathing 
+ Diaphragmatic breathing: abdominal breathing (encourage as much as possible) 
e Exhalation (expiration) 
O Passive process 
O Decrease in thoracic cavity volume 


O Exhale on the exertion phase of movement 
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e Respiration terms 
O Hyperventilating: increase rate of ventilation 
O Minute ventilation: volume of air breathed per minute 
O Spirometer: measures the vital (or aerobic) capacity of the lungs. 
O Vital Capacity (VC): maximum amount of air that can be forcibly inhaled and exhaled 
O Tidal volume (TV): the amount of air inhaled or exhaled in a single breath 
¢ Increases with deeper breathing 
O Residual Volume (RV): air that always remains in the lungs following a maximal exhale (so they won’t collapse!). 
O Expiratory Reserve Volume (ERV): the amount of air that can be forcibly exhaled during normal exhalation 
O Total Lung Capacity (TLC): the sum of the vital capacity and the residual volume (VC + RV). 


O Fick’s Law: volume of gas that moves across a tissue is proportional to the area for diffusion and the difference 


in partial pressure across the membrane and is inversely proportional to membrane thickness 

e Measuring Lung Capacity 

O Factors: age, gender, weight, height, lifestyle habits, and conditioning 

O Females typically have a lower lung capacity than males (by 20-25%) 

O Taller individuals typically have a larger lung capacity than shorter individuals 

O Smoking decreases lung capacity 

O Physically fit individuals typically have a higher lung capacity 

O Measured with a spirometer 


¢ Test: subject takes a deep breath and then exhales as hard as possible into a tube connected to the 
spirometer 


— The displacement of the water inside the bell, forces the bell to rise so that a measurement 


can be taken (usually in liters or milliliters) 


+ A spirometer can also measure residual volume, expiratory reserve volume, the amount of air that can 


be forcibly exhaled following normal exhalation and total lung capacity 


> Nervous System (command center of the body) is responsible for identifying and responding to 


events in both internal and external environments 

e Structure 
O Central Nervous System (CNS): brain and spinal cord 
O Peripheral Nervous System: 


¢ Sensory Division (afferent): informing the CNS as to what is taking place within and outside the body 


Mechanoreceptors - which respond to mechanical forces (pressure, touch, vibrations, stretch) 


Thermoreceptors - which respond to temperature changes 


Nocireceptors - respond to pain 


Photoreceptors - respond to electromagnetic radiation (light) for vision 
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— Chemoreceptors - respond to chemical stimuli (food, odors and changes in blood concentrations 


of oxygen, carbon dioxide and electrolytes). 
— Other receptors 
v Joint kinesthetic receptors: sensitive to joint angles and rates of change in these angles 
v Muscle spindles: sense of muscle lengthening (stretch) 
v Golgi Tendon Organ - senses pressure within the tendon when the muscles contracts 
+ Motor Division (efferent): sending information from the CNS to the various parts of the body 
— Autonomic (involuntary internal functions) 
v Sympathetic (fight or flight) 
v Parasympathetic (rest and digest) 
— Somatic (conveys information from the CNS to skeletal muscles) 
© Sensory-Motor Integration 
v Sensory stimulus is received from sensory receptors 
v The sensory impulse is transmitted along sensory neurons to the CNS. 
v CNS interprets the incoming sensory data and establishes which response is most 
apposite. 
v The signals for the response are transmitted from the CNS along motor neurons. 


v The motor impulse is transmitted to a muscle and the response occurs 


> Neuron (primary structural unit of the nervous system) 
e Cell body (soma) 
e Dendrites: neuron’s information receivers 


e Axon 


> Action Potential (rapid and substantial depolarization of the neuron’s membrane) 
e Axon hillock: keeps track of electrical inputs to the cell body to trigger an action potential 
e Synaptic Bulbs: release neurotransmitters 
e Neuromuscular junction: when these synaptic bulbs (axonal terminals) are attached to muscle cells 


e Synaptic cleft: space where the synaptic bulb innervates the muscle fiber 


> Training Stimulus 
e Structural Effects 
O Hypertrophy 
e Functional Effects 
O Intermuscular coordination 
+ Synchronization: specific muscle groups working all together 


+ Sequencing: specific muscle groups firing in a specified sequence for a specific motor pattern producing 


specified joint movements 


¢ Disinhibition: certain muscles turned on/off while a certain movement is performed 
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O Number encoding 


+ Rate coding: muscle tension is controlled by the firing rate of active fibers: muscle tension controlled 
by synchronization or sequencing of firing of the different types of muscle fibers 


+ Pattern encoding 
¢ Synchronization 
O Reflexive changes 
¢ Facilitation inhibition: modification of the neural pathways 
e Motor Learning 


O Engrams: specific learned motor patterns stored in the brain 


Nutrition - 9% 


> Macronutrients 
e Carbohydrates 
O Body’s main source of fuel 
+ Breaks down into glucose and stored in the body as glycogen 
¢ Stored primarily in the muscles and livers 
— storage capacity in the liver and muscles range from 200 to 500 grams (about 800 to 2000 
calories) of glycogen 
O Can be simple or complex 
O 4 calories per gram 
O Helps replenish glycogen stores 
O Recommendation: 45-65% of total caloric intake 
+ Recommended Dietary Allowance: 130g/day 
O Enzymes that support break down of carbohydrate: amylase, maltase, lactase and sucrase 
O Glycemic Index 
+ Determines how quickly a carbohydrate is broken down into glucose 
— 1-100 (slow to fast) 
O The body can create glucose from non-carbohydrate sources, if it needs to (Gluconeogenesis) 
O Fiber 
+ Helps lower cholesterol levels 
+ Helps move things through the intestinal tract 
+ Recommendation: 25-30 grams of fiber per day 
O Carbohydrate classification 


+ Monosaccharide: single sugar 
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— Glucose (dextrose) 
— Fructose (levulose) 
— Galactose 
— Xylose 
— Ribose 
+ Disaccharide: double sugar 
— Cane sugar (glucose-fructose) 
— Lactate (galactose-glucose) 
+ Polysaccharide: many sugars 
— Starch 
— Glycogen 
— Cellulose 
e Fats 
O Most concentrated source of energy in the diet 
O 9 calories per gram 
O Recommendation: 20-35% of total daily caloric intake 
O Fatty Acids 
¢ Saturated 


— Can be created by the body (non-essential) 


Increase low-density lipoproteins (LDLs) 


Linked to atherosclerosis 


— Lard is an example 
+ Monounsaturated 

— Can be created by the body (non-essential) 

— Reduces bad cholesterol 
+ Polyunsaturated 

— Must be consumed through the diet (essential) 

— Linoleic and linolenic acid 

— Transport and breakdown cholesterol and support production and balance of hormones 
+ Trans-fatty acids 

— Hydrogenation: unsaturated oils are converted to a more solid form of fat 


— Dangerous to our bodies 
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O Cholesterol 
+ Necessary for good health 
+ Lipoproteins: transport lipids between our intestines, liver and body cells. 
+ Chylomicrons (the largest, containing the largest proportion of lipids and the least protein) 
¢ Very-low-density lipoproteins (VLDLs) 
+ Intermediate-density lipoproteins (IDLs) 
+ Low-density lipoproteins (LDLs) 
— Known as “bad” cholesterol 
+ High-density lipoproteins (HDLs) (the smallest, containing the most proteins) 
— Known as “good” cholesterol 
— HDL + LDL + HDL = Total Cholesterol Ratio (should be less than 5.0) 
e Proteins 
O 4 calories per gram 
O Recommendation: 10-35% of total daily caloric intake 
O Supports growth and development of all body tissues 
O Body can use as a Source of energy, if needed 
O Complete proteins contain all essential amino acids (eggs are an example) 
O Amino acids: the building blocks of protein (20 amino acids) 
+ Incomplete Proteins: foods that lack or are extremely low in any one of the essential amino acids 
+ Essential Amino Acids: can not be created by the body. Must be consumed through diet 


— phenylalanine, valine, threonine, methionine, tryptophan, histidine, isoleucine, lysine and 


leucine 
— Leucine may act as a trigger for muscle protein synthesis 
+ Non-Essential Amino Acids: Can be created by the body 


— alanine, aspartate, asparagine, cysteine, glutamate, glutamine, glycine, proline, serine and 


tyrosine 


> Micronutrients (needed in small amounts) 
e Vitamins 
O Zero calories per gram 
O 13 vitamins are required in the diet 


O To qualify as a vitamin, a substance must not only be an organic compound from a plant or animal; it must be 
essential to human health. 


+ Must be obtained from the diet 
O Vitamins function with enzymes 


+ Enzymes are responsible for all oxidation processes in the body (metabolism) 
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O Fat-soluble vitamins (require fat for proper absorption) 
+ Vitamin A (beta- carotene) 
— Powerful antioxidant 
— Can be toxic in high doses (in retinol form) 


+ Vitamin E 


Supports cellular respiration 


Supports healthy reproductive organs 


Is an antioxidant (minimizes free radical damage) 
— Can raise blood pressure 
+ Other Fat-Soluble Vitamins: Vitamin D and Vitamin K 
O Water-soluble vitamins (not stored in tissues to great extent) 


+ Vitamin C 


Maintain collagen 


Can reduce histamines 


Insufficient Vitamin C can cause scurvy 


Ascorbyl palmitate: the fat-soluble form of Vitamin C 


¢ Vitamin B Complex (B1, B2, B3, B5, B6, B12) 


Supports conversion of energy in the body 


Supports healthy nervous system 


Should consume all B vitamins together 


— B vitamins have been stripped from foods as we have industrialized (mainly wheat) through 
fortification and hydrogenation 


+ Other Water Soluble Vitamins: Biotin and Folic Acid 
O Key Antioxidants 
+ Beta-carotene, vitamins E and C 
e Minerals 
O Inorganic (non-living) nutrients found in the body and in food of organic and inorganic combination 
O Are a catalysts for many biological reactions 
O 26 minerals essential for humans 
O Zero calories per gram 
O Major minerals: 
¢ Calcium 
— Most abundant mineral in the body 
— Mostly in the bones and teeth 
— Important for cardiovascular health 
— Can reduce chances of colon cancer 
— Absorption is very inefficient (usually 20-30% of ingested calcium is absorbed) 


— Insufficient calcium can contribute to Osteoporosis 
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+ Sodium 

— Helps manage blood pressure 

— Supports muscle and nerve function 

— Too much sodium can cause high blood pressure 
+ Magnesium 

— Supports metabolism 

— Supports good heart health 


+ Potassium 


Supports muscle contraction and energy production 


Supports healthy kidney function 


Insufficient amounts can cause fatigue, acne, constipation and insomnia 
— Excessive potassium can be lethal 
+ Other major minerals: chloride, sulfur, and phosphorus 


O Trace Minerals 


¢ iron 

— Supports oxygen and electron transport 

— Plays a role in red blood cell production 

— Insufficient iron can cause pale skin, dark circles under eyes and fatigue. 
+ Copper 

— Supports nerve health 

— Support formation of pigment melanin 
¢ Zinc 


Essential for the activity of over 200 enzymes 


Insufficient amounts can lead to night blindness, fatigue, sterility, and hair loss. 


Excessive amounts can be toxic 


+ Manganese 
— Supports metabolism 
— Supports healthy nervous system 
+ Selenium 
— Supports proper thyroid function 
— Helps protect against cell damage 
+ Chromium 
— Helps remove sugar from the blood 
— Insufficient amounts can lead to hyperglycemia, infertility, and elevated blood cholesterol 


— Excessive amounts can be harmful 


ISSA | 51 


Fast Track Study Guide | STRENGTH AND CONDITIONING 


+ Molybdenum 
— Prevents toxin buildup 
+ Iodine 
— Supports healthy thyroid function 
+ Vanadium 
— Prevents build up of cholesterol in blood vessels 
+ Boron 
— Prevents calcium loss from bones 


+ Other trace minerals: Fluoride, Nickel, Tin and Silicon 


> Hydration 
e Fluid replacement is essential 
O Fluids are lost during 
+ Metabolic process 
+ Sweat 
e Dehydration leads to 
© Poor performance 


O Catabolic state (body breaks down muscle) 


> Dietary analysis 
O Focus should be on fat loss and maintaining lean body mass (muscle weighs more than fat but takes up less 


space in the body). 


O Basal metabolic rate: the amount of energy expended to support the ongoing metabolic work of the body’s 


cells 
+ 60-70% of the body’s daily energy needs 
+ Can be influenced by age, height, gender, environmental temperature, exercise and diet 
O Step 1: Diet History (minimum of 3 days) 
+ All food and beverages should be included 
+ The amount of food and that is consumed (ounces, slices, etc.) 
+ When the food is consumed 
O Step 2: Weigh the client in lbs 
O Step 3: Measure body fat percentage 
+ Underwater weighing = most accurate 
+ Calipers = most accessible 
O Step 4: Calculate how much the stored body fat weighs 


+ Current weight _ lbs x ___% body fat = ____ lbs of fat 
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O Step 5: Calculate Lean Body Mass (LBM) 
+ Current weight __—silbs-fatlbs_ so =__——s Ibs of LBM 
O Step 6: Determine the body fat percentage loss goal (optional) 
+ 2 pounds of body fat per week is typical max loss 
+ Current body fat % x effort multiplier = body fat % goal 
— Average effort (0.85 multiplier) = 4 days/week of 1 hour at 50% of maximum heart rate 
— Above avg. effort (0.80 multiplier) = 5 days/week of 1 hour at 60% of maximum heart rate 
— Intense effort (0.75 multiplier) = 6 days/week of 1 hour at 70% of maximum heart rate 
O Step 7: Determine the goal weight 
+ LBM__  Ibs+1.00-____% body fat goal = goal weight__—siibs 
Determining Daily Caloric Needs 
O Step 1: Calculate resting metabolic rate 
+ Men: 13 calories for each pound of LBM; if you don’t know LBM, use 1.0 x kg x 24 = kcal (BMR) 
+ Women: 12 calories for each pound of LBM, if you don’t know LBM, use 0.9 x kg x 24 = kcal (BMR) 
— kg = weight in pounds + 2.2 
O Step 2: Apply Lifestyle Modifier 
+ 1.2-1.6 (light to heavy) 
O Step 3: Calculate 


+ Weight loss: RMR x lifestyle factor + (1/2 calories burned working out) - 500 kcal* = total daily caloric 


intake 


— *To lose one pound/week, 3500 + 7 = 500 kcal/day. Subtract an extra 500 kcal to lose one 


pound/week. 


+ Weight Gain: RMR x lifestyle factor + (total calories burned working out) + 500 kcal = total daily caloric 


intake 
O Step 4: Determine quantities of protein, fat and carbohydrates 
+ Weight loss 


— Calculate protein in the ratio of 0.7 grams protein to each pound of current LBM, or take 12% 


of total caloric intake 
— Calculate fats: <30% of calories. 


— Calculate carbohydrates to make up the balance of total daily calories or take 58% of the total 


caloric intake 
+ Weight gain: 
— Calculate protein in the ratio of 0.8 grams of protein to each pound of current LBM 
— Calculate fats: <30% of calories 
— Calculate carbohydrate to make up the balance of calorie needs 
O Step 5: Determine how much to eat and when 
+ 4 to 6 meals per day 


+ Each meal should include protein, carbs and fat 
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> Interpret completed information on client intake forms 
e Allergies 
e Food aversions 
e Cultural habits 
e Religious commitments 
e Current eating habits 


e Goals 


> Meal plans 
e MyPlate 

O Replaced MyPyramid 

O Developed by USDA 

O Main focuses of Myplate are whole foods and portion control 
+ Variety: eat lots of different colors 
+ Proportionality: 50% of food (fruits and veggies), 30% (grains) 
+ Other important guidelines: 
+ Half of grain consumption should be whole grains 
+ Focus on lean proteins 


e Scope of practice: general nutrition recommendations are within scope of practice. However, strength coaches 


should not be writing meal plans. 


> Ergogenic Aids and Supplements 
e Protein and Carbohydrate Supplements 
O Convenient 


O Liquid protein and carbohydrates taken immediately and two hours after resistance training can enhance 


recovery 
O Typically low in fat and cholesterol 


O 0.5 grams of carbohydrate per pound of body weight immediately after resistance training can decrease the 
amount of body protein breakdown 


e Amino Acids 


O Supplementing with branched chain amino acids (BCAAs) for muscle tissue repair is okay pre and post- 


workout and a single dose stimulates muscle protein synthesis for 1 - 2 hours 
+ Over-consumption of any of the essential amino acids sets off an imbalance in the others 
O Research has not supported the use of arginine and ornithine to stimulate growth hormone. 
e Chromium 


O Does not increase lean muscle tissue in athletes or sedentary adults 
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e Creatine 
O Can enhance the building of muscle tissue and used for powerful or anaerobic athletes 
O Should not be used with caffeine 
O May stress the kidneys and liver 
O Long term effects unknown 
e Analgesic Pain Relievers 
O Can be helpful for sore muscles 
O Overuse can be dangerous 
O May negatively impact the liver, kidneys and stomach 
e Caffeine 
O Stimulates the adrenal glands 
O Circulates fatty acids for fuel 
O Too much can have negative effects 
e Cortisol Reduction 


O Too much cortisol can lead to excessive injuries, inflammation, slow recovery, bone demineralization, memory 


loss, etc. 
O Phosphatidyl serine is recommended for athletes under an extreme amount of stress. 
e Anabolic Steroids 


O Effects are similar to the natural effects of testosterone 


> Nutritional Interventions for training and performance 
e Creatine 
e Hydration 
e Carbohydrate loading 


e Extra protein 


> Nutrition Interventions for preventing muscle damage 
e Carbohydrate and protein supplement 


e Amino Acid Supplements 


> Read and interpret dietary labels 
e Daily values of all nutrients are based on a 2000 calories diet 
e Nutrients listed are specific to serving size 
e Calories and calories from fat 
O Try to limit foods that have more than % of its calories from fat 
e Carbohydrates 
O Look for high dietary fiber and low sugar 
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e Protein 
O Total grams 
e Vitamins content 


O % of Recommended Dietary Allowance (RDA) 


Exercise Application - 20% 


> Proper instructional techniques and cues (ex: visual, auditory and kinesthetic) 
e Low-bar squat cues 
O Knee and ankle need to stay aligned 
O Stance should vary based on each individual 
O Squat depth: below parallel squats, where the thigh and calf 
O 


Lift the elbows up to a comfortable position to create a “shelf” for the bar using the upper back and shoulder 


muscles 

+ “Bend the bar” 

+ “Pull down on the bar” 
Head looking straight ahead 
Chest up and out and back flat 


Keep the heels on the floor and the knees aligned over the feet 


O O 0 0 


Flex the knees and hips until the thighs are parallel or slightly below parallel to the floor 
+ Discontinue lowering towards the floor if: 
— The trunk begins to round or flex forward 
— The heels rise off the floor 
— The pelvis tucks under (posterior tilt) 


O Push the hips back and rise from the bottom. Maintain flat back, elbows positioned to stabilize bar on upper 


back (bar should not shift or roll during the lift) and the chest up and out 


O Extend the hips and knees at the same rate 


O 


Keep feet flat on the floor and knees aligned with ankles 
O Raise the head and look up (chin “up”) and “push the hips forward” at the sticking point 


¢ Sticking point (transition phase): the point in the lift where the leverage is not optimal for force 
production, therefore there is a shift in muscle usage to complete the movement 


O Continue extending hips and knees until back up to starting position 
O Squat line of force is optimal through the ankle 
e Deadlift cues 
O Feet flat and shoulder width apart (toes can be slightly pointed outward) 


O Bar resting on the floor about 1 inch in front of the shins. Grip the bar with a alternating grip (gripping the bar 
outside of the knees) 
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O Back flat, chest up and out and heels on the floor 
O Shift weight rearward and lift the bar off the floor by extending the hips and knees. 
+ Cue: “push the floor away from the bar” 
O Do not let the hips rise before the shoulders 
O Maintain flat back and extended elbows and keep the bar as close to the shins as possible 
O As the bar rises just above the knees, push hips forward to move knees forward and under the bar. 
+ This is called the “scoop” 
O Continue to extend the knees and hips until the body reaches a fully erect torso position. 
e Sumo deadlift cues 
O Feet wider than shoulders, toes pointed outwards and knees aligned with toes 
O Grip bar inside the knees with bar about 1 inch in front of the shins 
O Chest up, out and back straight, and heels on the floor 
O Shift body’s center of gravity rearward and lift the bar off the floor by extending the hips and knees 
+ Cue: “Push the floor away from the bar.” 
O Hips and shoulders rise at the same time 
O Keep bar close to shins and as the bar rises just above the knees, push hips forward 
+ This is called the “scoop” 
O Continue to extend the hips and knees until the body reaches a fully erect torso position 
e Barbell flat bench press cues 
O Determine proper chest angle and lift the bar 
Being in supine position 
Eyes below the bar 
Grasp bar with closed grip 
Bring bar out over the middle of the chest 
+ Arms at 90 degree angle from torso will activate upper pecs 
+ Arms at 70 degree angle from torso will activate the sternal fibers 
O Set shoulder girdle (depressed and retracted) 


+ This helps align the elbows and hands to directly oppose the external line of force (no elbow tuck which 


causes external rotation) 
Position of the chest remains at a semi-decline angle and back arched accordingly 
Feet flat or on toes 
Super-stiffening (stabilize spine) 


Bar path is curved down to the position on the chest 


O°: 30: 1Oe O 


Depression of bar into chest then stop and elbows and hands stay aligned in vertical line 


+ arching alters force production from the lower sternal fibers similar to a decline position and increased 


force production 
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O Keep the wrists stiff and the forearms perpendicular to the floor and parallel to each other 
O Push bar back up 
+ Pecs start movement with transverse adduction 


+ Front delts assist but movement at shoulder joint is rotary therefore bar path rotates slightly toward 
shoulder 


+ Anterior deltoid and pectoralis major starts movement then moves back slightly and up vertically (load 


is on the triceps and on the anterior deltoid since the bar is still away from the shoulder joint.) 
+ Extend the elbows until they are locked 
O Spotting 
+ Spotter should assist the “lift out” of the bar after the lifter has set up properly. 
+ Do not lift bar too high off the standards (lifter should maintain their taut position) 
+ Lift the bar up slightly then out to position the bar over the chest desired by the lifter 


+ Once the bar is positioned, spotter releases their grip slowly with a controlled descent to ensure the 
lifter accepts control of the weight 


+ At the end of the set, the lifter should signal the spotter for assistance in racking the bar 


+ Determine what this signal is prior to beginning the set 


Front Press Cues 


O Squat underneath the bar where the feet are directly under the bar 

O Stand straight up with the bar across the front deltoids 

O Take one step back and set feet with a stance width that creates the optimal stability 
O Keep wrists straight (align hands and elbow vertically) 

O Pull the chest up and chin back then push the bar up and slightly back over the head 
O Elbows and hands should be in alignment overhead 

O Lower the bar slowly and repeat repetitions 


O Stabilize the bar across the front deltoids and return the bar slowly to the rack 


Tricep Kickback Cues 


O Stand with the feet approximately hip width apart 

O Bends forward at the hip so that the trunk is approximately parallel with the floor. 

O Extended arm to where the upper arm is parallel with the floor and the forearm is perpendicular with the floor 
O Tighten the core then extend the forearm at the elbow until it is parallel with the floor. 


O Return the dumbbell to the starting position then repeat repetitions 


Pull-Up Cues 


© Depress shoulder blades 
O Keep elbows and hands vertically aligned 


O If lifter pulls the chin too far up past the bar, the shoulder blades will shrug upward causing the arm at the 


shoulder joint to internally rotate 


O Slowly until the arms are fully extended then repeat the movement 


> Additional exercises 
e Front Pulldowns 
O Motion: Concentric shoulder adduction 
O Direction of resistance: upward 
O Cues: maintain neutral spine, lean back at hips not spine, 
e Seated cable row 
O Motion: concentric shoulder extension 
O Direction of resistance: outward 


O Cues: do not flex spine, bar does not have to touch the body 


> Differences between body weight, free weight, machine exercises, etc. 
e Machines 
O Generally safe 
O Fixed environment to control the weight 
O Helpful in isolating a specific muscle group 
O Doesn't allow for functional movement patterns 
O Don’t always adjust to a person’s body to allow for proper range of proper and correct biomechanics 
e Free Weights 
O More freedom in range of motion 
O Requires the body to stabilize and balance 
O Challenge the core 
O Can be easily modified: one side at a time, plane of motion, etc. 
O Allows for functional movement 
O Requires coordination 
e Cables 
O Freedom of movement (similar to free weights) 
O Adaptable and adjustable 
O Can be used in multiple planes of motion 
O Requires core stability 
e Resistance Bands 
O Adaptable 
O Requires stabilization 
O Can be dangerous (tubing can snap back at client) 
O Allows for a variety of movements 
e Body Weight 


O No weight or resistance aside from body weight of individual 
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O Work against gravity 

O Functional movements 

O Wide variety of movement options 

O Not the best for Hypertrophy and Max Strength 


e Select based on the client’s goals and needs 


> Risk/benefits exercise analysis 
e Exercise: Behind the head lat pull down 


O Risk: promotes head forward posture, less than optimal fiber opposition, stress on the anterior joint capsule, 
range of motion 


O Benefit: lat stimulus 
e Dumbbell pullover 


O Risks: bench behind shoulders creates a seesaw, greatest load placement where there is the greatest 


opportunity for risk 
O Benefits: minimal lat stimulus 
e Dumbbell fly 


O Risks: dangerous for shoulder joint, advanced in terms of control, resistance profile is maximal where the pec 


gets mechanically weaker 
O Benefits: pec stimulus 
e Barbell bench press 
O Risk: predictable outcome, joints involved work independently 


O Benefit: skill utilizing many muscles maximally 


> Ergonomics and body mechanics that affect movement 


e Somatotype (body type), Anthropometry (size, shape and mass of the body and body segments) and Kinanthropometry 


(study using these physical measurements of the human body as they relate to physical development) 


e While many exercises/systems/fundamentals exist, every individual must learn how to perform movements 
correctly based on what is best for that individual’s various differences and how to optimize mechanics for every 


movement attempted 

e Some athletes have mechanical advantages 
O Bench press advantage = short arms and large chest cavity 
O Squat disadvantage = long legs and short torso 

e Q angle 
O Angle between the quad and patella 

e Limb length 
O Short arms and a large chest cavity are an advantage in bench presses 
O Long legs and a short torso may be disadvantageous in squats 


e Torso Length 
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e Somatotype 
O Ectomorph: long and lean build 
O Endomorph: heavier and rounder build 
O Mesomorph: athletic and muscular build 
O largest “human constraint” dealing with identifying the optimal style of technique for all activities 
e Hip width 
O Brachiomorphic: shorter extremities and longer torsos 
O Dolichomorphic: longer extremities and shorter torsos 
e Bone formation 
O Scapula 
+ Influences range of motion at the shoulder joint 
O Clavicle 
¢ Length and formation can alter mechanics 
O Humerus 
¢ Rotation at the ends can alter pushing, pulling and throwing motions 
O Pelvis 
+ Can be thicker, wider, shorter, longer 
+ Acetabulum rotation can cause changes in femur position which causes substantial force variations 
O Femur 
+ Femoral neck angle, length and rotation can all alter mechanics 


— Anteversion: femoral neck straight out from the hip socket the lower leg and feet are turned 


inward. 


— Retroversion: femoral neck straight out from the hip socket the lower leg and feet are turned 


outward. 
O Tibia 
+ Altered tibial plateau surface can cause the femoral condyles to slide/glide in an altered path 
O Feet 
+ Flat feet (pronation): fallen arches 
— Impacts biomechanics and add additional stress throughout the kinetic chain 
— Distress upward through the kinetic chain can impeded efficient movement 
e Lift modifications for individualization 
O Squat 
+ Position of the bar (high, front or low bar) 
— High-Bar: resting on the top of the trapezius 
v Great for quads and glutes 


y Substantially loads the trunk muscles to maintain erect position of the trunk 


ISSA | 61 


Fast Track Study Guide | STRENGTH AND CONDITIONING 


— Low Bar: resting on bottom of trapezius but on top of deltoids (across spine of scapula) 
v Trunk bent slightly more forward 
v Knees may not move forward 
y Low bar squat = longer bar for taller lifters 


Difference between high bar versus low bar is only about 2 — 3 inches apart 


Consider the trunk angle throughout the movement (hip torque) 


Comfort for the lifter is important 
+ Width of stance 

— Foot should be aligned with the knee 

v Feet and knee misalignment = excess torque and limited joint range of motion at the knee 
joint 

— Q angle is important when determining stance 

— Wider stance can support more upright trunk and forward knees 
¢ Trunk should stay upright 
+ Knee moment arm may be smaller than hip moment arm (varies between lifters) 
+ Tests to determine ability to squat below parallel (hip knee and ankle mobility) and ability to stand erect 


— Supported squat: Goal is to identify depth of the squat without tucking the pelvis under and 


maintain a straight back (parallel squat) 


v Hold onto the fixed support, hip width stance and squat down as low as possible with the 


back as straight as possible and a neutral pelvis. 
v Find the optimal stance 
v Release the fixed support and place the hands behind the head and squat 
— Bridge: identify one’s ability to bring the hip into a neutral or hyper-extended position 
v Begin by lying on their back, knees bent to 90 degrees, feet flat on floor and together and 
hands behind head 
v Raise the hips up as high as possible (arch the back) 
— 4 by 4 (Goalie Stretch): identify the lateral capability of the hip joint (help identify stance and 
hip socket placement) 


y Begin on all fours on the floor (The hands and elbows are on the floor as are the knees and 


feet to start. Knees should be hip width. The feet can be straight or on the toes) 


v Shift their hips backwards toward the feet (once the back begins to round the test stops 


for this particular position of the knees) 


v Widen the knee position (laterally) to see if the hips will remain in a neutral position and 
flat back while moving the top of the hips below the top of the knee 


v Continue to move the knees laterally and repeat until it becomes uncomfortable 
O Barbell Flat Bench Press 


+ Body type/limb lengths, muscle fiber arrangement/shape of muscle, and range of motion all play a role 


in proper mechanics for an individual 
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¢ The scapula and clavicle always move as unit 
+ The angle of the upper arm will vary considerably between lifters depending on grip width 
+ Shape of the pectoralis major has a substantial impact on the movements performed at the shoulder 
joint (multi-axial/multi-pla- nar joint) 
— Movement pattern/ angle of the movement changes may alter muscle fiber recruitment specific 


to the shape of the muscle 


+ Arms straight out to the sides (approximately 90 degrees to the torso) will activate the upper part 
of the pectoralis major (clavicular). To activate more sternal fibers the arms should be lowered to 


approximately 70 degrees 
— Determining grip width 
v Use PVC pipe 
v Place hands on PVC pipe and place it at the base of the sternum (bottom of chest muscles) 
v Adjust grip width to align hands and elbows 


v Measure distance between hands (this will be your starting point to determine grip width 


for the bench press) 
> Lever systems 


> Demonstrate to client stretching and strengthening techniques 
O Upper body stretches 
+ Shoulder stretch 
— Bring arm across chest and apply gentle pressure above the elbow 
— Avoid twisting the spine 
O Tricep Stretch 
+ Arm parallel to the head with elbow bent 
+ Opposite arm applies gentle pressure to pull the elbow back 
O Wrist flexor stretch 
+ Apply pressure to the hand and fingers of the stretching wrist with the opposite hand 
e Torso Stretch 
O Cobra 
¢ Supine position with toes together and tops of feet pressing into floor 
+ Press the upper body off the floor with hands by the shoulders and elbows tight to the sides 
+ Control the stretch intensity by varying the elbow extension 
e Lower body Stretch 
O Hamstring stretch 


+ One leg extended, the opposite knee bent and bottom of the foot tucked next to and parallel to the 


extended leg 
+ Reach forward to the toes with the arm on same side as extended leg 
+ A dorsiflexed foot can results in more pain and usually stretches a nerve on the back of the leg 
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O Butterfly stretch 


+ Sit with even hipbones and bottoms of both feet pressed together in front of the body (knees gently 


out to both sides) 


+ Pull the heels closer together and the feet closer to the pelvis 


> Concepts of application of force on the body 
e Force: anything that causes or tends to cause a change in motion 
e Force = mass x acceleration 
e If there is movement, there is a force that caused that movement 
e Axial loading: application of force is along the line of axis of the body 
e Types of force 
O External/Internal 
O Linear/Rotary 
O Stress/Strain 
+ Compression 
¢ Tensile 
¢ Torsion 
+ Shear 
e Concurrent force: two or more forces acting at a common focal point 
e All resistance training = force training 
e External force from gravity is always in a straight line downward 
e Also consider rapid joint angular accelerations and impact forces 
e Concentric and eccentric actions 
O Initial fast applied force to an object is acceleration but the object being accelerated wants to decelerate 


O When moving an object then slow down, it is decelerating the movement of the object but the object wants to 


accelerate downward 
e Squat 
O External forces: gravity 
O Internal forces: glutes, hamstrings, quads (concurrent shift) 
O Line of force: gravity is straight down; muscle line of force depends on the angle of pull of the muscle 
O The squat line of force is through the ankle 
e Deadlift 
O External forces: gravity 
O Internal forces: glutes, hamstrings,quads (concurrent shift) 


O Line of force: gravity is straight down; muscle line of force depends on the angle of pull of the muscle 
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e Bench Press 
O External forces: gravity 
O Internal forces: pec major, front delt, tricep 


O Line of force: gravity is straight down; muscle depends on the angle of pull of the muscle 


> Principles of proper flexibility training 
e Too much flexibility AND too little flexibility are a bad thing 
e Static stretching 
O Holds stretch for 10-30 seconds 
O Useful in understanding stress tolerance 
O Simple 
e Dynamic stretching 
O Movements that mimic the skills they will perform 
O Motion/moving stretches 
e Ballistic Stretching 
O Using momentum to stretch (ex. Bouncing motion to try to reach the toes in a hamstring stretch) 
O Can be dangerous because the muscle tries to protect itself by contracting 
e Active stretching 
O Stretching using one’s muscles to achieve a range of motion 
e Passive Stretching 
O Stretching using gravity or applying a force 
e Factors that influence Flexibility 
O Age 
+ Maximum adaptability for flexibility is between the ages of 7 and 11 years 
O Required motion 
¢ Fundamental motions are ideal 
O Environment 
+ Warmer temperatures are typically better for stretching 
O Duration 
+ Should stay between 10-30 seconds 
O Intensity 


¢ Slight discomfort, not extreme pain 


> The sport of weightlifting spotting and cueing 
e History and competition 
O First modern Olympic Games in 1896 included weightlifting 
O The Olympic sport of weight lifting and competitive weightlifting used to consist of 5 lifts. Today it is 2 lifts 


¢ Snatch and the clean and jerk 
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O Competitions are available for both males and females (eight men’s and seven women’s bodyweight categories) 
O In a competition, each lifter gets three attempts at the snatch lift and three attempts at the clean and jerk lift 
+ Best of each is added to create a total for the two lifts 
O Weightlifting requires outstanding flexibility and coordinated, total body efforts 
O Weightlifters tend to be “fast twitch,” explosive athletes 
O Powerlifting vs Weightlifting 
+ Powerlifting consists of three lifts: 
— Squat 
— Bench 
— Deadlift 
+ Categories: raw, classic raw, single-ply, multi-ply 
e United State Powerlifting Association (USPA) rules 
e General rules 
O Order of competition: squat, bench press, then deadlift 
O Categories defined by gender, bodyweight, and age 
O Three attempts on each lift 
O Winner is the lifter who achieves the highest total (in each category) 
O Ties go the the lifter with the lighter bodyweight 
e Squat rules 
O 3-5 spotters 
O Bar can not be more than 3cm below the superior deltoids 
O Lifter must be motionless before beginning (referee will signal start) 
O Hip joint must be lower than the top of the knees 
e Bench press rules 
O Back, shoulders and glutes must maintain contact with the bench throughout lift 
O 2-4 spotters 
O Foot must remain in contact with the lifting platform 
O Full lock-out of both elbows before being cued to start by referee 
© Lower the bar and hold it motionless on the chest or abdominal area with a definite and visible pause 
O Referee will cue the press back up once bar is motionless 
O Arms must fully lock before racking the bar 
e Deadlift rules 
O Has one minute to lift the bar off the platform 
O The knees, hips, and shoulders shall be locked and the lifter is standing erect at the end of the lift 


O Referee will cue the release of the bar once the athlete is motionless 


ISSA | 66 


e Important terms 
O Center of gravity 
+ Center of mass of the body 
O Area of Base (support) 
+ 90% of the entire foot (excluding toes and heels) 
+ When lifting a barbell, the barbell trajectory should remain consistent within the area of base 
O Center of Pressure 


+ From set-up to transition to the explosive second pull in both lifts, pressure against the ground is 


measured (by force plate) moves dynamically within the foot 
O Trajectory 


+ Bar's path from the ground to its final receiving position, either overhead (Snatch) or on the shoulders 


(clean) 
e Before beginning the lifts 
O Test flexibility 
+ Ankles, knees and hips, lower back, shoulders and wrists 
O Evaluate strength level (basic strength assessments) 


+ 3 minute plank, full range push-up, rope climb, isometric hold back extension, and lunge the length of 


the gym 
e Lifts 
O Snatch 
+ Hook grip and wide hand placement (commonly used and allowed in competition) 
+ Bar sits at the crease of the hip and thigh to begin 
+ Arms are straight, elbows pointed outward 
+ Explosive triple extension (ankles, knees, hips) to explode the bar above head 
— Snatch Progressions 
v Snatch high pull from high blocks 
© Explosive second pull motion 


© Explosive triple extension (ankles, knees, hips) action immediately moves the bar 


upward off the blocks 
v Power snatch from high blocks 
© Learn to “turn off” their arms and continue explode from lower body 
© Barbell stays close to the torso and passes just in front of the face 
v Snatch high pull from low blocks 
© Most challenging position 


© Double knee bend (scoop) = as the bar rises the lifter shifts their center of pressure 


on the foot from near the heel to near the toes (by re-bending the knees and ankles) 
v Power snatch from low blocks 
© Bar needs to travel in a vertical position 
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{y Power snatch from floor 
© Lift in its entirety 
© Begin with light weights 
O Split Snatch 
+ Good for those unable to safely receiving the bar in the deep squat position 
+*+ Squat down and grip bar outside of knees and feet shoulder-width apart 
+ Explosive lift through the legs to bring the bar up to lockout overhead keeping the bar close to the body 


+ Lifters shifts one foot forward and one foot backward and landing in a lunge position in alignment with 


the overhead lockout 
+ Stand while keeping the bar overhead and elbows locked 
+ Release bar back to starting position 
+ Segments of movement: start position, first pull, transition (scoop), second pull, pull-under and catch 
O Clean 
+ Narrower grip than the snatch 
+ Bar contacts the body at about mid-thigh to begin 
+ Triple extension at the ankles, knees and hips to explode the bar up to the front of the shoulders 
+ Rapid thrust of the elbows (forward) and lowering into a squat position simultaneously 
— Clean Progressions 
v Clean pull from high blocks 
© Bar only raised to navel height 
© Bar close to the body 


© explode upward by rapidly triple extending the ankle, knee and hip joints and keeping 


the elbows straight 

v Power Clean/Clean from High Blocks 

© Catching the bar on the shoulders with the knees in a partial squat position 
v Clean Pull from low blocks 

© Most challenging position 

© Explosive triple extension of the lower body 

© Control the weight back down 
v Power clean from low blocks 

© Lifter learns to pull-under and rack the weights on the shoulders 
v Power clean/Clean from the floor 

© Lift in its entirety 


© Practice lift off from floor before executing full movement 
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O Jerk 
+ Narrower grip than the snatch 
+ Elbows should be fully extended at the bars final location overhead 
+ Bar should not be in front of or behind the shoulders overhead 
— Jerk Progressions 
v Press 
© Elevate the bar from the rack position on the shoulders to overhead 
© Control the weights back down 
{v Push Press 
© “Cheating” press 
© Utilize the lower body to create a powerful drive the bar overhead 
v Power Jerk 
© Lifter catches the weight in a partial squat receiving position 
¥ Footwork Drill 
© Lifter splits his/her legs, ending in a high lunge posture 
v Jerk 
© Movement in its entirety 
O Split Jerk 
+ Bar rests across the top front of shoulders 
+ Partial squat (dip) 
— Research shows that most elite lifters dip approximately 10% of their height. 
+ Explode up through the legs which presses the bar overhead with lockouts elbows 


+ With the upward explosion the client moves one forward back and one forward just before landing in a 


partial lunge position 
+ Come to standing position with weight overhead and elbows locked 
+ Release bar to starting position 


+ Segments of movement: Remove barbell from the rack step back, steadies, dips and drive, splits, 
catches the weight overhead, recover and lower the weight for the next repetition 


> Novice lifters focus 
e Assess flexibility, posture and movement 
e Teach the basics before progressing 
e Average beginning client: 20RM at 75% of maximum 
e Beginners can make significant strength gains with as many as 20 reps or 50% of their LRM 


e Emphasize sets of higher repetitions in order to learn correct technique, motor patterns and neuron muscular 


efficiency. 
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»> Advanced clients focus 
e Proper execution of every rep 


e Intricate technique improvements 


> Strength equipment 
e Platform: safe spot to lift and spot (8’ x 8’) 
e Chalk: to support grip 
e Weight lifting shoes (not required) 
e Barbell 
e Rubber bumper plates (if athletes drop the weight) 


O Dropping weights is not recommend (especially for beginners) 


Program Design - 20% 


> Developing an individualized program 
e Healthy history 
e Structural evaluations 
e Postural analysis 
e Range of motion assessments 
e Movement assessments 
e Strength deficits 
e Individual goals 


e Level of training 


> Evaluation steps for developing a program 
e Assess 
e Design 
e Instruct 


e Reassess 


> Principles of effective program design 
e SAID principle (specific adaptations to the imposed demands) 
+ Most exercises and drills must be specific to the sport or activity 


+ Simply put, to see a specific change, you have to specifically stress a muscle group and energy system 
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General adaptation syndrome 
O The body’s response to stress 
+ Stage 1 Alarm 
+ Stage 2 Resistance 
¢ Stage 3 Exhaustion 


O Long term lag of training effect (LLTE): delay between the challenge of the new load demands and the 


adaptation that follows 
Periodization- the concept of cycling training loads, rest, and application of exercise 
O The body requires phases of work and then phases of recovery to adapt 
O Macrocycle > mesocycle > microcycle 
Individualization 
O Every body is different. Every individual will have different training needs 
O Factors: Age, maturity, work capacity, training and health, body type, etc. 
O IMPORTANT principle 
Variety 


O The body adapts to training. Variables (reps, weight, intensity, etc.) must be changed to get the body to 


continue to adapt. 
Reversibility 
O Training effects are lost once training is discontinued but can also be reversed when training begins again 
¢ Detraining can occur in as little as two weeks 
FITT Principle 
O Frequency: How often you exercise 
O Intensity: How hard you exercise 
O Time: How long you exercise 
O Type: The type of exercise you do 
Other key concepts 
O Optimization: seeks to achieve an ideal rather than simply increasing or decreasing some characteristic 
¢ Too little training may not elicit desired results 
¢ Too much training may be harmful (injury or burnout) 
+ Optimation varies for each individual 
+ Training should be focused on the objectives 
O Basic movements before complex movements 
O Slow movements before fast movements 
O Stability before mobility 
O Taper- brief period of reduced training load to rest 
+ Often pre-competition 
+ Can enhance performance 


+ Last approximately two weeks, decrease volume and frequency of training but maintain intensity 
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O Changes in training should be progressive and systematic 


+ 


Training demands can be increased by increasing volume and intensity 
— Training load (volume and intensity) can be increased by: 
v Altering the task 
Increase reps 
Increase difficulty (weight, time, distance) 
Decrease external equipment (increase friction) 


Increase duration or reps during training 


KS 44 KK 


Increase task difficulty of training or shorten training duration while requiring the same 
amount of training load 


v Decrease rest periods 


v Increase speed of movement 


O Guidelines for increasing load demands 


+ 


+ 


+ 


+ 


Athlete should consciously participate 


Training demands should be directed based on the overall destination goal (with awareness of the 


current capacities of the athlete) 
Increase in training load should be large 
should be increased in a coordinated fashion taking into account all other training demands 


Training variety is important 


O Training should be continuous 


+ 


Strength and endurance adaptations can reduce or disappear within a couple weeks (detraining) 


O When volume is high intensity should be low and vice versa 


O Fitness is acquired = former homeostatic level of functioning has been elevated by the new level 


O Non-equilibrium homeostasis (“homeodynamic” state): the idea that training involves a change in fitness and 


then a relative stabilization of that change 


— New training challenge must be imposed or the newly acquired fitness will decay because of 
lack of stimulation 


O Diminishing returns: As you get stronger, more work will be required to see smaller changes 


O Acute program variables (short-term planning) 


+ 


+ 


+ 


Type of exercise selected 

Order of exercises selected 

Number of sets, repetitions for each exercise (volume) 
Rest periods between sets and exercises 


Speed of movement for each exercise (Tempo) 


O There is a lag between implementation of the higher training demand and adaptation to the new load demand 
© Laws of Adaptation 
+ General Laws of Process of Achieving Sports Mastery (PASM) 
— The Laws of Morphological-Function Specialization 
v Principles to develop the training process 
© The Laws of Temporal Organization and Training 
+ Yearly cycle, large training cycle, microcycle, training day, training sequence 
— The Laws of Technical and Tactical Mastery Perfectioning 
v Principles to develop the training process 
© The Laws of Temporal Organization and Training 
+ Yearly cycle, large training cycle, microcycle, training day, training sequence 
e Understanding PAWS 
O Process of Achieving Sports Mastery (PASM) 
+ Multi-year in nature 
+ Exposure to multiple activities 


— Develop: physical abilities, coordination, movement patterns, and sports skills 


+ 


Typically 5-6 years 
+ Develops a foundation of several categories of strength 
+ Two basic components 
— Short Terms (Acute Program Variable) 
— Long Terms (Chronic Program Variable) 
e Tasks of Training 
O Personality Development: develop a client’s motivation, courage, discipline, etc. 
O Fitness: Can be general or specific 
+ Fitness is ability to perform any and all activities with adequate vigor and energy 


+ Multilateral development: basic abilities that form the foundation to further exercise skills and more 


complex conditioning 


> Periodization (long term planning) 
e Alternating periods of work and rest 
e Macrocycles: several months in duration and considered a road map from point A to point B 
O Training plan duration 
e Mesocycles: approximately two to four weeks 


O Increasing training load and scheduled rest 
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e Microcycles: about one week 
e Entire training program = 6 months (performance declines after the period of 22-25 weeks) 
e The rest microcycle is simply a reduction in training load so that the athlete can recover and adapt. 


e Schedule assessments for the first microcycle of each mesocycle, after the rest microcycle from the previous 


mesocycle 
e An athlete requires 22-25 weeks of training to reach a serious performance goal 
e Periods of training 
O 1. Basic foundational movements 
O 2. Increasing strength, stamina, etc. 
O 3. Sports skills and abilities 
O 4. Maintenance 


O 5. Recovery or transition 


> Use visualization and measurement tools to identify progression or regressions 
e Mirrors 
e Video 


e Lasers 


> Pre-training/Pre-session Tips 
e Completed appropriate assessments prior to start of training program 
e Evaluate goals 
e Proper warm-up 
e Adequate sleep 
e Adequate hydration and nutrition 


e Mentally prepare 


> Training design 
e Warm Up 
O Increase core temperature 
O Prep the muscles for movement (that will be used in the session) 
e Body of lesson 
O Begin with the task or exercise that is the most important for that session and its microcycle 
O Follow with tasks of primary importance 
e Conclusion (cool down) 
O Bringing the body back to a steady state 
O Light stretching 
O Pre-habilitation techniques 


O Fun activities for the athlete 
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> Appropriate and efficient program design for sports specific training 


e Technical training 


O Before beginning a new sport or exercise perform a qualitative and quantitative postural, ROM and bone 
formation analysis to collect specific data 


+ Quantitative includes BMI, weight, time 
+ Qualitative includes subjective information such as PAR-Q 


— determine the major muscle activity used during specific phases of a movement and identify an 


where large stresses may occur (large muscle forces and/or extremes in joint range of motion) 
v Determining Muscle Activity 
© Palpitation, muscle soreness, EMG, Video analysis, and visual analysis 
O Determine the skill to be performed 
O Demonstration of the correct technique 
O Observation of the person desiring to perform movement 
O Evaluation of movement 
O Instruct performer on how to correct any flaws 
Phases of the movement technique to break down (after performance objective is determined) 
O Preparation Phase (set up) 
O Execution Phase 
© Descent, transition, ascent 
O Recovery Phase 
Movement Evaluation Guidelines 
O Goal Evaluations 
+ What types of activities are needed? 
+ What body systems, major muscles and links are related to the activities? 
O Skill Selections 
+ What is the movement? 
+ What is the plane of motion? 
+ What joints are involved? 
O Skill Performance Procedures 
+ Phases of the skill? 
+ What is the start position (preparation phase) 


+ Execution of Movement 


> Strength training variables 


Load: 80-100% 
Rep: 1-5 

Sets: 4-7 
Rest: 2-6 min 
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> Power training variables 
e Load: 70-100% 
e Rep: 1-5 
e Sets: 3-5 
e Rest: 2-6 min 


> Hypertrophy training variables 
e Load: 60-80% 
e Rep: 8-15 
e Sets: 48 
e Rest: 2-5 min 


> Muscular endurance training variables 
e Load: 40-60% 
e Rep: 25-60 
e Sets: 2-4 
e Rest: 1-2 min 


> Program design for muscular endurance training 
e Lighter weights 
e Higher reps 


> Program design for flexibility training 
e Dynamic stretching 
e Consistency 
e Light stretch but not extreme pain 


e Static stretching: 15-30 second hold 


> Program design for coordination and balance training 
e Stable to unstable 
e 2 feet to 1 foot 
e Eyes open to eyes closed 


e Stable to unstable 


> Program design for weight-loss or to reduce body fat 
e Build muscle 


e High intensity interval workouts 
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> Program design for sports specific training 
e Build foundation of movement 
e Focus on core movements 


e Mimic movements similar to sport 


> Program design for speed training 
e Form/technical 
e High intensity 


e Long rest 


> Program design for power training 


e Explosive movements 


e Focus on proper form with no weight or light weight first 


> Program design for hypertrophy 
e Increase muscle size 
e Aesthetics 
e Moderate weight 
e Moderate reps 
e Moderate rest (not too much rest) 


e Induce metabolic stress 


> Programming for specific populations 
e Youth 


O Minimum recommendations for activity: 60 + minutes of physical activity 3-4 days per week or daily 


O Begin resistance training with light loads 


O Close supervision is essential 


O 10-15 repetitions and 1-3 sets per muscle group 


O Multijoint exercises (bench press, squats, leg press) may be introduced into the training program based on 


individual needs and abilities 


O Initial focus should be proper technique, learning basic exercises, and developing an interest in strength 


training 


O Consider increasing the reps and sets first, before increasing weight 


e Sport specific focus 


O Conditioning should seek to make the athlete strong, fast, supple, and quick 


O Dynamic Correspondence: training exercises that are specific to the sport or activity may not be as obvious 
especially using accessory/ supplemental movements under load to supplement the specific movement 


O Athlete’s should have a foundation in all categories of musculoskeletal strength and cardiovascular endurance 


to support sport related skills 
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O Performance Training: General physical preparation, special physical preparation, key motor abilities, peak 
O Exercises 

+ Deadlift: skill within the general pattern of lifting as well as “pulling” 

+ Squatting: skill with the general pattern of lifting as well as “pushing” 

+ Clean and Jerk: multiple skills within the general patterns of lifting, pulling, pushing, jumping, squatting 
O Training focuses for different types of clients 

+ Diver: strength, speed-strength, skill and flexibility 

+ Weight loss: nutrition, muscular endurance, strength and stamina 

+ Improving balance: lower extremity strength, strength-speed, perceptual-motor skill and reactivity 

+ High jumper, pole vault, vertical jump: project an object or the body for maximum vertical distance 


+ Baseball/softball pitch, volleyball serve, tennis serve: project an object for maximum accuracy when 


the speed of the projectile enhances its effectiveness 


+ Weightlifting, Powerlifting, Football: manipulate a resistance 


> Preparedness 
e Can vary 
e Two components 
O Fitness component 
O Fatigue component 
e Instantaneous preparedness 
O Fitness abilities can be altered by mental state, sickness, sleepiness, etc. 
e Simple preparedness 


O Result of the body’s long-term fitness increased by training and the opposing short-term fatigue after effects 


of training 
+ Physical preparation 
+ Learning of motor skills 
+ Psychological preparation 
+ Physical And Psychological Restoration 
+ Appropriate Nutrition 
e Training Phases 
O General Physical Preparation 
+ Most important exercises for strength and conditioning 
+ This is where the foundation of proper movement is built 
O Special physical preparation 
¢ Individualized physiological & selected specialized training based on general physical preparation 
O Key Motor abilities 
¢ Specialized strength, speed, endurance training 


O Peak 
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> Stressors that could impact training or preparedness 
e Environment 
e Nutrition 
e Heredity 
e Work 
e School 
e Social Life 
e Sleep 


e Injury 


> Recovery 
e Overtraining: training is too intense or the right nutrients or rest/recovery is not achieved 
O Signs and Symptoms 
+ Mental and/or physical fatigue 
+ Elevated heart rate 
+ Excessive soreness 
+ Insomnia 
+ Decreased interest in exercising 
O It can take a month or more to resolve severe overtraining 
e Overreaching: rest or light exercise enables the body to recover and return to a normal physiological state 
e Detraining: diminishing physiological capacity as training becomes infrequent or ceases altogether 


e Significant decreases after 2-3 weeks 


Ethics/Business Practices - 8% 


> Maintain ethical, professional and lawful relationships with clients 


¢ All clients should have a medical release clearance prior to any training (or any release that lists pasy injuries or 


ailments that could affect the client’s physical activity 
e Maintain a solid working knowledge of the human body and human movement 
e Arrive 10 -15 minutes before a client sessions begins 
e Dress professionally 
e Communicate professionally 
O Visual 
O Auditory 
O Kinesthetic 
e Act with integrity 


e Keep learning 
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> Identify code of ethics violations 
e Keep personal bias out of communication with client 
e The client’s best interest is most important 
e Do not discriminate 
e Understand and respect boundaries 


e Ensure a safe environment 


> Report code of ethics violations 
e Ethical or professional violations 


e Complete a Report of Conduct Violations Form 


> Operate within a legally defined scope of practice 
e Refer to appropriate professional if a condition or client situation is outside of your scope of practice 
O Nutrition and medical consultations are outside scope of practice 
e Strength coach is not a correctional therapist/physical therapist 
O If there is an issue with the client, work in conjunction with these professionals 


e Strength and conditioning coach = fitness professional who uses exercise prescription to improve athletic 


performance, increase injury prevention, support proper movement mechanics 
e Work with teams or individuals 
e Can specialize in a niche or work with several different sports 


e Nutritional and medical consultations are not within their scope of practice and training qualifications 


> Maintain client confidentiality (essential) 
e Including conversation, behaviors and personal life 


e Electronic and physical records 


> Use self-care so trainer does not get injured 
e Communicate effectively with the client about lifts, how you will help, not dropping weights, etc. 
e Understand and apply proper spotting techniques 
e Make sure there is adequate space when coaching lifts 


e Maintain a safe environment 


> Use self-care 
e Wash hands often 
e Stay home if sick 
e Wear a mask when needed 


e Practice good hygiene 
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> Injury prevention practice 
e Ensure you have the proper education 
O Kinesiology, biomechanics, exercise physiology, exercise mechanics, etc. 
e Understand and apply human movement fundamentals 
e Understand how the body adapts 
e Proper assessments 
e Proper form 
e Build a solid foundation, then progress 
O Learn the movement then increase the load, then increase the speed of movement 
e Proper spotting technique 


e Understand and implement proper recovery 


> Establish and maintain client records 


e Electronic and paper 


> Document each client visit 
e Changes, progressions, anything unique to the training session 


e Allows you and client to view progressions throughout the process 


> Keep complete and accurate training records 
e Each client’s training should be unique to the client and their goals 


e Stay organized 


> Securely store client records 


e Electronic and paper documents should be locked 


> Advise client of confidentiality policy, rights and expectations 


e Important for the athlete to understand the underlying reasoning for techniques and exercise selection in relation 


to goals 
e Athlete should be involved in preparation and development of training 


e Consider providing training homework 


> Administer a health history form 


e Prior to beginning any training 


> Differentiate between various business entities 


e Employee- individual that works for someone else 


e Independent contractor- individual that works for self but contracted to work for another entity 
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e Sole proprietor- a person operating as a business entity 
e Partnership- 2+ people that conduct business together 


e Corporation- separate legal entity that exists independently of its owners 


> Work within a legal business structure 
e Obtain and maintain proper insurance, licensing or permits 
e Maintain qualified supervision in training facility 


O Can decrease the likelihood of litigation 


> Conduct yourself in a professional manner 
e Dress professionally 
e Communicate professional 


e Stay organized 


> Be proficient in verbal, audible and kinesthetic communication skills 
e Visual 
O Looks 
O Facial expressions or observing body language 
O Posture 
e Auditory 
O Sounds/Speaking 
O Speak with proper pitch, volume and articulation based on the situation 
e Kinesthetic 
O Feel/touch 


O Ask permission from the client before touching the client 


> Market and advertise your skills as a Strength Training instructor 

e After providing an initial free session, a strength trainer should call/email a prospect at least once as a follow up. 
e Use referral based marketing by networking with family and friends 
e Key Points 

O Create the need 

O Determine who your main customers are (demographics) 

O How can your services fill the need and how can you create urgency around filling the need? 

+ How will you reach and attract those customers? 
— Social media 


— Internet, flyers, magazines, etc. 
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O Create emotion 
+ What is your message? 
+ What is your brand? 


+ What does your logo and business name look like? 


> Ability to sell your services as a Strength Training instructor 

e The most critical and advantageous way to sell strength training packages is by focusing on the client’s goals. 
e Key points in the process: 

O Educate yourself on the products and services you are selling 

O Practice what you preach 

O Stay positive! 

O Find commonality to connect with the client 

O Understand the client’s motivation and goals 

O Be an active listener 

O Be an expert (be really good at your profession as a strength coach) 
e Pricing 

O Stick to your set prices 

O Can reduce prices for larger packages 

O Make it easy for the customer to pay 

O Focus on value not pricing 


O Don’t haggle 
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